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Chapter 1

Introducing
the IDL rTools

This chapter introduces you to the new IDL iTools and aids in using this guide.

Introducing theiTools ................. 20 UsingThisGuide ....................
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Skroducing the iTools

The IDL Intelligent Tools (iTools) are a set of interactive utilities that combine data
analysis and visualization with the task of producing presentation quality graphics.
Based onthe IDL Object Graphics system, theiTools are designed to help you get the
most out of your datawith minimal effort. They allow you to continue to benefit from
the control of a programming language, while enjoying the convenience of a point-
and-click environment.

InIDL, severa pre-built iTools are available for immediate interactive use. Each of
these tools is designed around a specific data or visualization type, including:

* Two- and three-dimensional plots (line, scatter, polar, and histogram style)
*  Surface representations

* Contour data

 Mapdata

* Imagedisplays

* Volume visualizations

e Vector displays

TheiTools are built upon an object-oriented framework, or set of object classes, that
serve as the building blocks for the interface and functionality of the iTools. IDL
programmers can easily use this framework to create custom data analysis and
visualization environments. Such custom iTools may be called from within alarger
IDL application, or they may serve as the foundation for a complete application.

TheiTools are fully integrated with the Visualize Perspective in the IDL Workbench.
This perspective provides ways to immediately visualize data without IDL
programming. For more information on how to use this functionality, please see
Using the Visualize Perspective.

A Single Tool with Many Faces

What sets the iTools apart from precursors such as the Live Tools (now obsolete) —
and what gives them their optimal power, flexibility, and extensibility — isthe
cohesive, open architecture of theiTools system. TheiTools system is actually
comprised of asingle tool, which adapts to handle the data that you passtoit. The
plot, surface, image, contour, and volume tools are simply shortcut configurations,
which facilitate ad hoc data analysis and visualization. Each tool encapsulates the
functionality (data operations, display manipulations, and visualization types)

Introducing the iTools iTool User’'s Guide
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required to handle its data or visualization type. However, you are not constrained to
work with a single data or visualization type. Instead, using the iTools system, you
may start by bringing up a surface plot in a surface tool and then import scattered
point data into the same plot to see the relationship between two data sets. Or, you
may start with an image display, overlay contours from another data set, and map
both the image and contours onto athree-dimensional surface representation of a
third data set. By throwing new datainto an iTodl, it is easy to end up with a hybrid
tool that can handle complex, composite visualizations.

Of course, you have always been able to create these kinds of powerful, composite
visualizationsin IDL to reveal important relationships and trends in data. The main
enhancements the i Tools provide are more mouse interactivity, WY SIWY G (What-
You-See-Is-What-You-Get) printing, built-in analysis, undo-redo capabilities, layout
control, and better-looking plots. These robust, pre-built tools reduce the amount of
programming IDL users must do to create interactive visualizations. At the same
time, the iTools integrate in a seamless manner with the IDL Workbench Visualize
Perspective, Command Line, user interface controls, and custom algorithms. In this
way, the i Tools maintain and enhance the control and flexibility IDL usersrely on for
data exploration, algorithm design, and rapid application development.

Foundation for the Future

Asyou will discover, theiTools are compelling tools to add to your arsenal. They
complement the strong foundation that IDL has maintained over the course of its
evolution. This foundation has made possible countless valuable user-written
applications across many disciplines and industries. However, the iTools also
represent another display paradigm for IDL. WhiletheiTools systemin IDL isa
powerful and flexible environment that will allow you to immediately accelerate your
data interpretation and reporting, it is only the beginning. We will continue to build
on this new technology in future releases. You can look forward to more
functionality, flexibility, and optimization as the iTools system continues to grow.

We look forward to members of the IDL community building on theiTools system as
well. TheiTools source code isincluded in the IDL distribution to allow you to:

e extend the pre-built tools with your own operations, manipulations,
visualization types, and GUI controls

e create your own custom tools based on the i Tools component framework

« share your inventions with othersin the IDL community viatheITT Visual
Information Solutions User-Contributed Library (www.ittvis.com/codebank)
or other avenues of collaboration and distribution

iTool User's Guide Introducing the iTools
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Note
For more information on building your own iTools or building hybrid iTools, see
the iTool Developer’s Guide.

Tips and instructions for using this guide are detailed in the following section.

Introducing the iTools iTool User’'s Guide
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Using This Guide

TheiTool User Guide can show you important i Tool functionality such as how to
start the iTools, how to import datainto an iTool, how to export data out of an iTool,
the general layout of the iTools, and how to perform common iTool tasks.

This User Guideis organized to help you make the most of the IDL iTools. The User
Guide contains the following chapters:

iTool User’s Guide

Chapter 2, “Importing and Exporting Data” — This chapter introduces you to
bringing datainto the iTools as well as exporting data.

Chapter 3, “Visualizations’ — This chapter introduces what an i Tool
visualization is and how to work with visualizations.

Chapter 4, “Manipulating the Display” — This chapter describes the various
ways that you can manipulate your displays within aniTool.

Chapter 5, “Adding Annotations” — This chapter describes the various types
of annotations available in iTools and how to work with them.

Chapter 6, “Property Sheets and Browsers” — This chapter describes the
property sheets and browsers that are common to al iTools.

Chapter 7, “Common Operations’ — Many i Tool operations are common to
each tool. These operations are described in this chapter.

Chapter 8, “Working with Macros” — This chapter describes macrosiniTools
and how they are created and used.

Chapter 9, “Working with Styles” — This chapter describesiTool stylesand
how to create and work with them.

Chapter 10, “Using the iTools Procedural Interface”—This chapter describes
how to usetheiTools API to create and interactively modify data
visualizations.

Chapter 11, “Working with Images’ — This chapter describes the ilmage tool
and gives you insight into unique image visualization and manipulation tasks.

Chapter 12, “Working with Surfaces” — This chapter describes the iSurface
tool and gives you insight into unique surfacing and surface manipulation
tasks.

Chapter 13, “Working with Contours” — This chapter describes the i Contour
tool and gives you insight into unigque contouring and contour manipulation
tasks.

Using This Guide
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Chapter 14, “Working with Plots” — This chapter describes the iPlot tool and
givesyou insight into unique plotting and plot manipulation tasks.

Chapter 15, “Working with Volumes” — This chapter describes the iVolume
tool and gives you insight into unigue volume visualization and volume
mani pul ation tasks.

Chapter 16, “Working with Maps” — This chapter describestheiMap tool and
gives you insight into unique mapping and map manipulation tasks.

Chapter 17, “Working with Vectors” — This chapter describes the i Vector tool
and gives you insight into unique vector and vector manipulation tasks.

Appendix A, “iTools Interface Reference’” — This appendix givesyou a
detailed look at the iTool interface and its components.

Appendix B, “Property Controls” — This appendix describes theiTool
controls used to set propertiesin the iTool property sheets.

Appendix C, “Operations Properties” — This appendix describes the
properties of the iTools found in the Operations Browser of each iTool.

Appendix D, “Visuaization Properties’” — This appendix describes the
properties of the iTools found in the Visualization Browser of each iTool.

iTool User’s Guide
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Importing and
Exporting Data”

This chapter describes how to access data using the iTool.

About theDataManager ............... 26
Datalmport Methods . ................. 29
Importing DatafromaFile ............. 36
Working with UnknownData ........... 39
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Importing Data from the IDL Session . ... 43
Parameter Data and the Command Line .. 44
Exporting and SavingData . ........... 46
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About the DataSlanager

All data used by any iTool isfirst loaded into the iTools Data Manager, which keeps
track of which data items are associated with an iTool visuaization. The Data
Manager provides a convenient and structured environment in which to import and
view files and variables.

The process of loading data into the Data Manager is entirely automatic if you
specify datawhen launching an iTool at the IDL command line, by dragging from the
IDL Workbench Variables view to a Workbench action, or if you open a datafile
using the Open command from the iTool’s File menu. In these cases, theiTool will
import the datain the specified file or variable and create avisualization of the default
type for the selected data and the iTool you are using.

If you want more control over the process of creating a visualization, you can load
datainto the Data Manager manually, either from a data file or from one or more
variablesthat exist in your current IDL session. Once adataitemis placed in the Data
Manager, it is availableto all iTools until it is removed.

The DL iTools support several data types. Dataimport and export capabilitieswithin
eachiTool allow you to access these various types of data. M ethods used to place data
into the Data Manager are described in this chapter. File readers allow you to import
data stored in binary formats, ASCI| files, and several image file types.

Note
You can also create file readers for other data types besides those provided in IDL.
For more information on creating file readers and creating your own iTools, see
Chapter 9, “ Creating a File Reader” (iTool Developer’s Guide).

About the Data Manager iTool User’'s Guide
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Data Manager Interface

The Data Manager’s graphical user interface consists of these elements:

El-Z3 Data Manager Channel 0
Eﬁ afrpalitsm.png Mame Channel 0
— B
B *J éﬁagcehplanelsu Description
”IP et Hone Read only False
L R Tope [DLARRAYZD
[rata type BYTE
Mumber of dimensions |2
Diimenzionz 500, B00
[ata uzed by

Help

|mport ' ariable. .. | Impart File.... | Dismizz |
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Figure 2-1: The iTools Data Manager

Data Tree View — Thiswindow, on the left side of the dialog, shows all of the
data items available within the Data Manager. Depending on how data items
were added to the Data Manager, they may be collected into groups of related
items; for example, individual image channels associated with a true-color
image will show up underneath the Data Manager entry for the image itself.
The datatree view will be empty unless you have read or imported data into
the Data Manager.

Data Properties— This window, on the right side of the dialog, shows you al
properties and their values for the data item selected in the data tree view.

Help — This button will invokes the IDL online help system.

Import Variable — This button allows you to select avariable in the IDL
Main scope to import into the Data Manager. For more information on
importing avariable into your Data Manager, see “Importing Data from the
IDL Session” on page 43.

Import File— This button allows you to select a datafile to import into the
Data Manager.

Dismiss — This button will dismissthe diaog.

About the Data Manager
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Data Item Management

In addition to the ability to import new datainto the Data Manager, you can rename,
duplicate, or remove existing dataitems.

e Renaming data— To rename adataitem, enter anew namein the Namefield
on the data property sheet.

e Deleting data — To delete an unused or outdated data item, select theitemin
the tree view, click the right mouse button to display the Data Manager context
menu, and choose the Delete option.

Note
Deletion is not reversible.

» Duplicating data— To create a copy of an existing data item, select theitem
in the tree view, click the right mouse button to display the Data Manager
context menu, and choose the Duplicate option.

About the Data Manager iTool User’'s Guide
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Sata Import Methods

Dataitems in the Data Manager are available to al iTools until it they are removed.
You can bring datainto the iTool Data Manager in the following ways:

e Using the Data Import Wizard (File — Import)
* By opening adatafile directly (File — Open)
e By using the IDL command |OPEN

e Using the Import Variable ... or Import File... buttons on the Data Manager
dialog (Window — Data M anager)

» By specifying data parameters at the IDL command line. For example,
specifying the following at the IDL command line:

iPlot, myDataVariable
placesthe variable myDatavariable in the Data Manager.
These methods are described in the following sections.
e “Using the Data Import Wizard” on page 30
e “Using File Open” on page 34
e “Using the Data Manager Dialog” on page 35
* “Importing Data from the IDL Session” on page 43

Note
Once data has been imported into theiTool and is visible in the Data Manager, there
are anumerous ways to visualize the data. To learn more about visualizing data, see
Chapter 3, “Visualizations’.

iTool User's Guide Data Import Methods
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Using the Data Import Wizard@

TheiTool Data Import Wizard steps you through the process of importing data into
the DataManager. Launch the DataImport Wizard by selecting File — Import... The
Data Import Wizard has three screens:

1. Select the data source.

You can import data either from a data file or from the IDL session:
e From aFile— alows you to select adatafile to import.

e Froman IDL Variable— alowsyouto select an IDL variable to import.
For more information on importing a variable into your Data M anager, see
“Importing Data from the IDL Session” on page 43.

2. Select the data and specify a data name.

If you are importing data from afile, the second screen of the Data Import Wizard
contains the following items:

* FileName— Thefull path of the file want to open. You can populate this
field using a standard dialog by clicking the File Open button.

* File Open button §| — Displays the standard file-selection dialog.

* FileType— After afileis selected, the File Typefield displays the format
of thefile.

» TypePropertiesWindow — After afileis selected the properties window
shows properties of the file reader that will import the data, if any exist.
Modify these properties as necessary to import your data correctly.

Note
For more information aboult file format typesthat are availablein iTools, see

“File Readers’ on page 103.

« Datalmport Name— The namethat will be used for the imported datain
the Data Manager.

Importing some types of datafiles may cause IDL to present additional screens that
describe the data before import.

»  For image data see “Importing Image Data’ on page 36
e For ASCII data see “Importing ASCII Data” on page 36
*  For binary data see “Importing Binary Data’ on page 37

Using the Data Import Wizard iTool User’'s Guide
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If you

are importing data from an IDL variable, the second screen of the Data Import

Wizard contains the following items:

List of IDL Variables— All variables availablein the current IDL session are
listed in atree view.

Variable I nformation — Information about the selected variable is displayed
to theright of the tree view.

Data Import Name — The name that will be used for the imported datain the
Data Manager.

3. Select the type of visualization you want to create.

The Data Import Wizard will automatically create a new visualization of the selected
type. Choosing <Default> will create the default visualization for the selected data
type, regardless of the type of iTool into which you are importing the data.

Example: Importing a JPEG File

The following example describes how to import a JPEG image file using the Data
Import Wizard and display the image:

1

2.

iTool User’s Guide

From an iTool window select File — Import.

&l 101 Data Import Wizard x|
IDL Data Import Wizard: Step 1 of 3

Thiz wizard helps you import data inta the cunent taol,
determining the data zource and the resultant visualization,

Select the data source location

= Fram a File

 From an |DL Variable

Help << Back Mext >3 Cancel

Figure 2-2: The IDL Data Import Wizard, Showing Step 1 of 3

Select From a File and click Next.

Using the Data Import Wizard
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101 Data Import Wizard

IDL Data Import Wizard: Step 2 of 3

Select the desired data file from the system.

File Mame:

C:4ASIMDLE \exampleshdatatendacel.jpg EI

|mport Options:

Joint Photographic Experts Group
Mame [oint Photographic Experts Group

Data Import Marme:

Ienducall.u:lg

Help << Back Mext > Cancel

Figure 2-3: The IDL Data Import Wizard, Showing Step 2 of 3
3. Click the File Open button g"l just to theright of the File Name field and

select the endocell . jpg filefrom the examples/data directory of the IDL
distribution. Click Next.

#l 1IDL Data Import Wizard

IDL Data Import Wizard: Step 3 of 3
Select the desired visualization ype to create.
Narme:
Image
Drescription:
Image:
Shape Point
Help << Back Finish Cancel

Figure 2-4: The IDL Data Import Wizard, Showing Step 3 of 3

Using the Data Import Wizard iTool User’'s Guide
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4. Select Image asthe desired visualization to create since we have a JPEG
image.

5. Click Finish. The datais imported into the Data Manager, and a new image
visualization appearsin the iTool window.

Note
The process of creating visualizations is discussed in detail in Chapter 3,
“Visualizations’.

iTool User's Guide Using the Data Import Wizard
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Using File Open

Selecting adatafile using File — Open will open the file using the default iTool file
reader for the type of file you select. The datawill be added to the Data Manager and
the iTool will automatically create the default visualization for the data contained in
thefile.

If the datain the file you select is binary or ASCII, you will be prompted to specify
further information that will alow the binary or ASCI| file readersto correctly import
the data. For an explanation of the handling of variousfile types see the following
sections:

e For ASCII data see “Importing ASCII Data’ on page 36
*  For binary data see “Importing Binary Data’ on page 37
»  For ShapeFile data see “Importing Shapefile Data” on page 38

e For data of an unrecognized format see “Working with Unknown Data’ on
page 39

Using IOPEN

The iOpen functionality allows you to access many different file types directly from
the workbench rather than from the command line. When you open an image file this
way, it immediately displaysin an ilmage window. In cases where data displaysin an
iTool, datais copied into the iTools Data Manager. (See About the Data Manager for
more information.)

When you open other available data types, the data variables contained in that file are
read into IDL’s scope and are made availablein the IDL Variables View. You define
the variable names when you use this method. See IOPEN for more information.
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Using the Data Manager Dialog

Selecting Window — Data M anager opens the Data Manager dialog. You can then
click the Import Variable... or Import File... button.

Importing a File
If you are importing data from afile, the File Import dialog appears. It contains the
following items:;

* Filename— Thefull path of the file want to open. You can populate thisfield
using a standard dialog by clicking the File Open button.

» File Open button g"l — displays the standard file-selection dia og.

e Import options— Displays a properties window shows properties of thefile
reader that will import the data, if any exist. Modify these properties as
necessary to import your data correctly.

Note
For more information about file format types that are available in iTools, see
“File Readers’ on page 103.

« Dataimport name— The name that will be used for the imported datain the
Data Manager.

Importing a Variable

If you areimporting data from an IDL variable, the IDL Variable Browser appears. It
contains the following items:

e Listof IDL Variables— All variables availablein the current IDL session are
listed in atree view.

e Variable Information — Information about the selected variableis displayed
to theright of the tree view.

« Datalmport Name— The name that will be used for theimported datain the
Data Manager.

e Import Type— The variable type to be used for the imported datain the Data
Manager.
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Importing Data from a File

You can import data from several types of filesinto theiTool Data Manager. The
following sections describe the process of importing different types of data.

e “Importing Image Data’ on page 36
e “Importing ASCII Data’ on page 36
e “Importing Binary Data” on page 37
e “Importing Shapefile Data” on page 38

Importing Image Data

You can visualize image data stored in many common file formats. Common image
file formats accepted are:

« DICOM Images » Macintosh PICT
» Graphics Interchange  Portable Network
Format Images (GIF) Graphics (PNG)

« Joint Photographic Tag Image File Format
Experts Group (JPEG) (TIFF)

« JPEG2000 (JP2 or JPX) « Windows Bitmap (BMP)

Note
You can also usethe iTool’'s export and export variabl e features to export image data
and variables. For moreinformation on exporting, see“ Exporting and Saving Data”
on page 46.

Note
For more information on the ilmage tool and its functions and features, see Chapter

11, “Working with Images”.

Importing ASCII Data
When you open afile containing ASCII data, you must specify the format of the file

before theiTool can read the data and placeit into the Data Manager. TheiTool opens
the ASCI1 Template dialog to allow you to specify the format of the ASCII data

Importing Data from a File iTool User’'s Guide
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Note
You can also use the iTool’s export and export variable features to export ASCII
data and variables. For more information on exporting, see “ Exporting and Saving
Data’ on page 46.

Toimport ASCII datainaniTool, select File — Open or click the mport File button
in the Data Manager or Insert Visualization dialog. See “Using the ASCII Template
Dialog” under “ASCII_TEMPLATE” (IDL Reference Guide) for instructions on how
to use the dialog to define the structure of your ASCII data.

Note
Once data has been imported into the i Tool and is visible in the Data Manager, there
are afew waysto visualize the data. To learn more about visualizing data, see
Chapter 3, “Visualizations’.

For more information on using the ASCI| file reader, see“ASCII_TEMPLATE” (IDL
Reference Guide).

Importing Binary Data

When you open afile containing binary datathat is not of aformat recognized by any
other file reader available to your iTool, you must specify the format of the file before
the iTool can read the data and place it into the Data Manager. The iTool opens the
Binary Template dialog to allow you to specify the format of the binary data.

Note
If the file contains binary data of a recognized format, such as TIFF or JPEG, the
iTool will automatically choose the correct file reader to read the binary data.

Note
You can also use the iTool’s export and export variable features to export binary
data and variables. For more information on exporting, see “ Exporting and Saving
Data’ on page 46.

To import binary datain aniTool, select File — Open or click the Import File button
in the Data Manager or Insert Visualization dialog. See “Using the
BINARY_TEMPLATE Interface” under “BINARY_TEMPLATE” (IDL Reference
Guide) for instructions on how to use the dialog to define the structure of your binary
data.
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Note
Once data has been imported into theiTool and is visible in the Data Manager, there

are afew ways to visualize the data. To learn more about visualizing data, see
Chapter 3, “Visualizations'.

For more information on the binary file reader, see “BINARY_TEMPLATE” (IDL
Reference Guide).

For more information on plotting and plot functions, see Chapter 14, “Working with
Plots’.

Importing Shapefile Data

For more information on shapefiles and inserting them into aniTool, see “Inserting an
IDL Shapefile” on page 380.

Note
Once data has been imported into theiTool and is visible in the Data Manager, there

are afew waysto visualize the data. To learn more about visuaizing data, see
Chapter 3, “Visualizations'.
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Slorking with Unknown Data

If you supply datain aformat not recognized by the current iTool, the Create
Visualization dialog allows you to specify how the datais to be used.

il IDL iTools Create Visualization

IDL iTools Create Visualization

This wizard will help you convert your data
and create a visualization.

@ Launch the gridding wizard.
" Select a visualization and specify parameters.

Do not create a visualization.

Help | Ok Cancel |

Figure 2-5: The iTools Create Visualization Dialog

You will seethisdiaog if the data you supply when launching aniTool from the IDL
command line does not match a known data organization for the selected toal, or if
you open an ASCI| text file containing data that appears to be irregularly gridded.

The Create Visualization dialog contains the following choices:
e Launch thegridding wizard

This option lets you transform irregularly-gridded data into regularly-gridded
datausing IDL’s gridding routines. The resulting datais displayed by theiTool.
See “Using the Gridding Wizard” on page 40 for details.

e Sdect avisualization and specify parameters

This option lets you manually specify how the data should be assigned to a
selected visualization's parameters.

*« Donot create avisualization
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Using the Gridding Wizard

TheiTools Gridding Wizard alows you to convert irregularly-gridded data into
regularly-gridded data using a variety of methods. The gridding wizard processes
your irregularly-gridded datain three steps.

i@l IDL Gridding Wizard

IDL Gridding Wizard: Step 1 of 3

Thiz wizard helps vou interpolate vour scattered data values and locations onto a regular arid.

You have entered 100 points.

¥ coordinates: 1.0 7 . . -" m0.88
0.007458. 0.3550 - m0.79
0.8 1 .
 coordinates: . o . 0.70
0.006830, 09348 - - o 0.62
0.6 o == .
D ata values: . - . 0.53
0.007098, 09648 e - 0.44
0.4 . -
- 0.36
Sphernical data " -
0.2 4" L
. . HO0.18
0.04 " = ' . * m0.094

T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0

¥ Show points

Help | <2 Back Mext »» Cancel

Figure 2-6: The IDL Gridding Wizard Step 1 of 3

The DL Gridding Wizard Step 1 of 3 dialog contains the following items:
e Number of pointsentered
e X Coordinates— The X coordinate range
e Y Coordinates— The Y coordinate range
» Data values— The data minimum and maximum values
* Spherical data checkbox — Check thisbox if the datais spherical
e Coordinate diagram — Shows coordinates of grid data
»  Show points checkbox — Select to show all points (default = checked)
e Help — Obtain help onthisdialog
e Back — Return to previous step
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e Next — Proceed to Step 2 of 3
e Cancel — Dismissthe Gridding Wizard

& IDL Gridding Wizard
IDL Gridding Wizard: Step 2 of 3

Choose your grid dimensions, start, and spacing,

# coordinates:

b 1.0 L wne o mO.88
star: [L007458 BTt 0.9
. am oug | s WO

et 0.

' coordinates: 0.6 4 &= - 62

D . [25 . DL SR N 0.53

Imerion e SRR 0.44
St [CTT R L go.
| 0-4_-; . . . .......-. I .
e Moo el moa3s

0.2ty @
-, HO0.18
P R N LT

T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0

¥ Show points

Help | <¢ Back Mest > Cancel

Figure 2-7: The IDL Gridding Wizard Step 2 of 3

The DL Gridding Wizard Step 2 of 3 dialog contains the following items:
e X Coordinates— modify dimension, start or end
¢ Y Coordinates— modify dimension, start or end
e Coordinate diagram — shows coordinates of grid data
»  Show points checkbox — select to show all points (default = checked)
e Help — obtain help on this dialog
e Back — return to previous step
e Next — proceed to Step 3 of 3
e Cancel — dismissthe Gridding Wizard
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&l 1DL Gridding Wizard [ %]

IDL Gridding Wizard: Step 3 of 3
Pleaze choose a gridding method: | Inverse Distance ~|  Preview | [T duto preview

Statistics  Optiors | Search |

1.0 A ] 0.88
Missing value: (0.0000 P R =
0.79
Smoothing: |0.0000 |
0.8 " 0.70
Weighting: [2.000 . .
- - e 0.62
Anizotropy between axes: 0.6 - .ar . o 0.53
Ratio of X to ;| 1.000 FRRE 0.44
Angle [deg) | 0.0000 0.44dcu s : g " .
. . . .36
o oot . .27
0.2 4° ol . . 2
.= .18
R R
0.0 - [ . 094
T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0

¥ Show points

Help << Back | Finish | Cancell

Figure 2-8: The IDL Gridding Wizard Step 3 of 3

The DL Gridding Wizard Step 3 of 3 dialog contains the following items:

e Choose gridding method — choose from pull-down list. See “GRIDDATA”
(IDL Reference Guide) for a discussion of the gridding methods.

* Preview — click to preview selected method and data
e Auto preview — checkbox to turn auto preview on (default = off)
o Statisticstab — shows data statistics

e Optionstab — set options for missing values, smoothing, weighting, and
anisotropy between axes

» Search tab — set options for using search ellipse

e Coordinate diagram — shows coordinates of grid data

e Show points checkbox — select to show all points (default = checked)
* Help — obtain help on this dialog

e Back — return to previous step

*  Finish — dismissthe Gridding Wizard with data gridded

e Cancel — dismissthe Gridding Wizard
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Importing Data from the IDL Session

Variables in your current IDL session can be imported into the Data Manager to be
visualized in aniTool. Once you have entered variables into the IDL session at the
command line, you can import a variable directly from the Data M anager dialog, or
by using File — Import. See Chapter 3, “Importing and Writing Datainto Variables”
(Using IDL) for information on how to create variables that contain data within an
IDL session.

Note
If you specify avariable as a parameter to the iTool at the IDL command line, the
variable is automatically imported into the Data M anager.

Thefollowing is an example of importing a variable using the Data M anager dialog:

1. Fromthe Data Manager dialog, select Import Variable. The IDL Variable
Browser appears.

#JIDL Yariable Browser
= DL Variables =1 IDL Variable Name:
010 B
0 G
-- A |DCOLOREAR Type:
010 M3, EYTE
01 MY
-010 OCOLORBAR Walue:
- 0TOOL EYTE[Z56]
-0 R
-0 AGBTABLE Data Import Name:
o0 5 IB—
-0m SUCCESS
A TO0L
010 U Import Type:
LAY IIDLVECTDH 'I
o0 YOID T
0 ¥ =l

Figure 2-9: The IDL Variable Browser
2. FromthelDL Variable Browser you can select available variables which you

have created in your IDL session and click Import to add them to your Data
Manager as available variables.
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E-423 Data Manager Channel 0
143 afpolitsm.png Hame Channel 0
Toam
B Image Flanes Description
Lo ”I':‘:!ﬂ‘ ihaMEI i Read only False
[ i Tope IDLARRATZD
-] sine_waves TTE
F-{] sine_waves 1 Data type
B sine_waves 2 Humber of dimensions |2
1% Suriface parameters Dimensions 600, B00
Lol g Dataused by
Help Import Yanable... Import File.. | Digmisz |

Figure 2-10: Imported Variable with Imported Files

After importing data into the Data Manager, you can display the data using the Insert
Visualization dialog. See “Inserting Visualizations” on page 57 for details.

Importing Graphic Objects

You can import graphic objectsinto your iTool using the Visualization pull-down
menu on the Insert Visualization window. Select IDL Graphics Object and then
import your variable from the Data Manager into the Graphics Object field and
select Insert.

When importing graphic objectsinto an iTool it isimportant to remember:

« If the object hierarchy being inserted as a graphic object does not have the
REGISTER_PROPERTIES keyword set, then no properties will be available
in your iTool when the object is visualized.

If the object hierarchy being inserted as a graphic object includes an image object,
rotation may not behave as expected. For more information on image objects and
their behavior, see “ Transformations of IDLgrlmage Objects’ (Chapter 31, IDL
Reference Guide).

Parameter Data and the Command Line

Parameter data can often be entered at the IDL command linein IDL when creating
an iTool. Consider the following example:

1. AtthelIDL Command Line, enter the following:

myPlotData = RANDOMU (seed, 30)
iPlot, myPlotData
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2. ThevariablemyPlotData isinserted into the iTool Data Manager.

3. Thefollowing is produced in an iPlot window:

) I0L iPlot [-[O]x]
Fie Edt Inset Operations Window Help

D@l -] slle) * olole| af o= alsololelel

=] O a

0.8

0.6

04

0.2

[Clck on ke bo select, o chck B crag selechion box 220,152}

Figure 2-11: Reading Parameter Data in at the IDL Command Line

Note
See Chapter 3, “Importing and Writing Data into Variables’ (Using IDL) for more
information on Command Line data access.
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Sxporting and Saving Data

IDL iTools provide different ways to save data from visualizations: the Save As
function and the Export functions.

e Save As— Savesthe contents of the iTools window - including informationin
the annotation layer, such as text annotations, titles, colorbars, etc.

* Export Image — Saves only the image. Does not include anything contained
in the annotation layer.

e Export toIDL — Exports data variables to the current IDL session.
Saving Data Using Save As

You can export the contents of an entire iTool window into a singleimage or datafile
using Save As. By default, theiTools Save As... menu option allows you to save data
in the following formats:

* iTools State (ISV) » JPEG2000 (J2K)

» Windows Bitmap (BMP)  Graphics Interchange Format
(GIF)

 Encapsulated Postscript (EPS) e Macintosh PICT

* EMF (Windows only)  Portable Network Graphics
(PNG)

* Joint Photographic Experts » Tag Image File Format (TIFF)

Group (JPG)

For example, to Save an iTools visualization asa . png file:

Exporting and Saving Data iTool User’'s Guide
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1. Sdect File— Save As.

8 Edit  Insert  Operations  Wir

Mew 3
Qpen, ., Chrl4+0

Import...

Export Data to IDL. ..

Save Ctrl+3

Prink Presiew. ..

Print. .. Chrl+P
Preferences, ..
Exit Chrl+D
The Export Image dialog appears:
File name: Flot01 v
Save az ype; iToolz State ["izv] w
—— | 00l State [x.iSV] Y

Windoves Bitmap [*.bmp)
Encapsulated Postzcrpt [* eps]
Windoves Enhanced Metafile [*.emf)
Jaint Photographic Experts Group [*.jpa)
JPEG2000 [*.ip2]

Graphicz Interchange Format [*.agif]

M acintozh PICT [* pict
Partable Metwaork Graphics [©
T ag Image File Format [*.tif)

In the File name fidld, enter the file name you want.

In the Save as type field, click the down arrow to select the type of file you
want for the file.

4. Click Save.
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Exporting Image Data to a File

You can export the pixel datafrom an image selected in an iTool window into asingle
image file using the File — Export | mage menu option. Using this option exports
only the image data— no annotations, axes, or other visual items shown in the iTool
window are included.

Tip
It isimportant to know that the data you modify in an iTool is not changed in the
IDL main scope. Any datavariablesremainin IDL unchanged. To save the changes
you maketo datain aniTool, export the datato IDL. See Exporting Datato the IDL
Session for more information.

This may be useful if you have modified your image data using the items from the
Operations menu, and would like to save the modified image datain its own file.

By default, you can save image datain the following formats:

* Windows Bitmap (BMP) e Macintosh PICT
 Joint Photographic Experts  Portable Network Graphics
Group (JPG) (PNG)
» JPEG2000 (JP2) » Tag Image File Format (TIFF)
 Graphics Interchange Format
(GIF)

For example, to export an image:

1. IntheiTool, make sure that the image you want to export is selected.
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2. Select File— Export Image.

FIEN Edit  Insert  Operations Wi

T 3
Qpen... Chrl+O

Irnport...

Export Image. ..
Export Data ko I0L...

Save Chrl+5
Save As...
Prink Presdes, .

Print... Ctr+P

Preferences...

Exit kG
The Save As dialog appears.

In the File name fidd, enter the file name you want.

In the Save as type field, click the down arrow to select the type of file you
want for thefile.

File narme: modified_image w
Save az ype; windows Bitrmap [*.brip) w

e I OV Bitmap [x.bmp]

Joint Photographic Experts Group [*jpa)
JPEG2000 [*.ipZ2]

Graphics Interchange Format
Macintozh PICT [* pict]
Fortable Hetwark Graphics [*.pnal
Tag Image File Format [*.tif]

* gif

5. Click Save.
Exporting via the Context Menu

An dternate way to export avariable to IDL isto select the visualization within the
iTool and right-click to choose Export to Image or Export to IDL.
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Exporting Data to the IDL Session

You can export data from an i Tool into one or more variables using the IDL Data

Export Wizard.

It isimportant to know that the data you modify in aniTool is not changed in the IDL
main scope. Any data variables remain in IDL unchanged, because the iTools Data
Manager uses a copy of the data, not the dataiitself. So, if you want to save the
changes you make to datain an iTool, you can Export the datato IDL for further

analysis.

To export datato an IDL variable:

1. From aniTool window, select File — Export Datato IDL.

Exporting Data to the IDL Session

S8 Edit  Insert  Operations  Wir

Mew 3
Qpen. .. Chrl+O

Irnpork, ..
Expoark Image...
Expork Daka to I0L. .

Save Chrl43
Save fs...

Prink Presview. ..

Print. .. Ctrl+P
Preferences., .,

Exit Chrl+
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The Export to IDL Variables dialog appears.

M| Export to IDL Variahles

Parameter Wariable Marme

z z |
x ® |
Y Y |

2. All the variables are selected by default. Click in the corresponding check
boxes to change the selections.

Click Export when complete.

The variables from the iTool are exported to the IDL session and appear in the
Variables view of the IDL Workbench, as shown below:

()= yariahles ©2 = &~ =08
Tarme Walue
=5 Swstem
=2 T: IRREG_GRID_TxT { =Anorymous= -
% FIELD1 Float[105]
% FEELDZ Float[105]
% FIELDD Float[105]
B
< | >
4990,35 4754,81 4487.88 448"~
3805.50 3562 .00 3178.31 05—
2177.88 2493 .81 1887.19 196:
= A7A.1A/A Q11 .375 2070500 C.l-qsl' \_'

iTool User’s Guide
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Exporting via the Context Menu

An dternate way to export avariable to IDL isto select the visualization within the
iTool and right-click to choose Export to Image or Export to IDL.
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This chapter describes how working with visualizations within the iTool.

About Visudlizations .................. 54  Inserting Visudizations ............... 57
Visualization Creation Methods ......... 55 Modifying Existing Visualizations . . .. ... 59
Creating Visualizations Automatically .... 55 Exporting Visudizations .............. 61
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About Visualizations

A visualization is agraphical representation of data that has been imported into the
iTool Data Manager. This might mean a plot, image, or surface just to name afew.
Visualizations can be created in any iTool window either automatically or manually.
Visualizations can also be modified and exported. These topics are all discussed in
this chapter.

When datais imported into the IDL iTools system, it resides in the Data Manager.
The Data Manager provides a convenient interface within which you can organize
and manage data. For more information on importing and exporting datain an iTool
and the use of the Data Manager, see Chapter 2, “Importing and Exporting Data” .

This chapter dealswith the process of visualizing datathat is already imported into an
iTool. Visualizations can be created automatically at the IDL Command Line or can
be inserted manually within an existing tool window. Once created, visualizations
contain parameters which can be modified in variousways. Visualizations can also be
exported from an iTool. These topics are all discussed in detail in this chapter.

About Visualizations iTool User’s Guide



Chapter 3: Visualizations 55

Visualization Creation Methods

Visualizations can be created either automatically or manually. The following
sections discuss automatic and manual creation methods.

Creating Visualizations Automatically

IDL provides several ways to create visualizations; from the Workbench, from the
command line, and from iTools. Visualizations can be created automatically in the
following ways:

e From the Wor kbench Visualize Per spective—Open afile containing data
variables using File — Open File. The variables appear in the Variables View.
You can then drag one or more variables onto a Visualization tool. This drag-
and-drop method is a quick way to visualize data variables. For instructionson
this method, see Visualize Perspective in the IDL Workbench Guide.

Therest of this chapter deals with these other ways of visualizing data:

e FromthelDL Command L ine—Specify some datawhen creating an iTool at
the command line. For example:

myPlotData = RANDOMU (seed, 30)
iPlot, myPlotData

These statements will create anew data item in theiTool Data Manager and
create anew iPlot tool that visualizesthe datain aline plot.

e From an iTool—Open afilein an existing iTool, either by selecting
File — Open or using the Data Import Wizard (File — Import...).

Note
When afile is opened from an iTool, the datais available in the iTool Data

Manager, but does not appear in the IDL Workbench Variables View.

e From the Workbench M enu—BY using the Data Import Wizard
(File — Import...) to import avariable from the IDL Session.

Both the Data Import Wizard and the process of using File — Open are described in
detail in Chapter 2, “Importing and Exporting Data”.
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Note
Certain data types (such as binary or ASCII) may require you to supply IDL with
further information before they can be visualized. For more information about
reading certain data types into iTools, see Importing Data from a File.
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=) Inserting Visualizations

If you already have the necessary datain the iTool Data Manager, you can manually
create avisualization in your iTool. Thisis done from your desired iTool window by

selecting Insert — Visualization.
To access data using Insert — Visualization from your tool:

1. StartaniTool.
2. Sdect Insert — Visualization. The Insert Visualization Dialog appears.

Data Tree View Property Sheets

@ Insert Yisualization

=-{_y Data Manager OBSERYED
i) aRRAY Narme: DBSERVED
A
& CRATER Description FLOAT[200]
ot
010 THEORY . . .
Visualization

/ Drop-down Menu

3

Farameters

Data types accepted by'v

Parameter Property

Select a visualization |Flot | —
s OBSERVED] / Sheet
=

' ERAOR -

> ERROR ‘\

VERTEX_COLORS T Parameter Data TypeS
- = indicates a required parameter Wl ndOW

Help Impart Yarisble... Imnpart File. Insert Dismiss

Figure 3-1: Insert Visualization Dialog With Image Visualization Type Selected

The Insert Visualization dialog contains the following items:

» Data Tree View — thistree contains any imported data and/or variables
available for visualization in the Data Manager.

« DataProperties— thisarea, to the right of the Data Tree View, showsthe
properties of any selected Data Tree elements.

» Select a Visualization Drop-down Menu — this menu allows you to
select the visualization type to use with the selected data.
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e Parameter Property Sheet— these are the input parameters for the
visualization type selected in the Visualization Type Drop-down Menu.
These input variables will change per visualization type.

e Parameter Data Types Window — thiswindow to the right of the
parameters table shows the properties of the selected parameter.

e Help — this button will invoke the help system.

e Import Variable— gives you the ability to select avariable to import into
the Data Manager. For more information on importing avariable into your
Data Manager, see “Importing Data from the IDL Session” on page 43.

e Import File— givesyou the ability to select datafrom afileto import into
the Data Manager. For more information on importing afile into your Data
Manager, see “ Importing Data from a File” on page 36.

e Insert Button — this button will insert the specified visuaization into the
current iTool. Insert is only active if datais associated with all required
parameters.

e Dismiss— this button will dismiss the dialog.
Select the visualization type from the visualization type drop-down menu.

Next, assign datain the dialog to the parameters of the visualization being
inserted.

5. Now click Insert to finish inserting the visualization.
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Modifying Existing Visualizations/Z

Once you have created your visualization, you can modify it as you wish. Use the
Parameter Editor to modify parameter data.

The Parameter Editor

The Parameter Editor is very similar to the Insert Visualization dialog. It shows the
datatree view and parameter property sheet and parameter data types window.

If you have already created a visualization, you can change the data associated with
one or more visualization parameters using the Parameter Editor. To display the
Parameter Editor, select your visualization, then select Edit — Parameters....

Data Tree View Property Sheets
8 Parameter Editor

=1y Data Manager THEORY

O ARRaY Mame THEDRY

(¢ CRATER Desciplizn FLOATIZ00]

010 0BSERVED =

'ﬂlnl WORLDELY Read only alse

010 THEQRY

Parameter
=Y iDL Pt Fiot (TOOLS/ALOT T3~ Property Sheet
Plot Parameters ta types accepted by V'
e THEORY
i / Parameter Data
LA .
¥ ERROR - | TypeS Window
XERROR
VERTEX_COLORS
" indicates a required parameter

Help Import Yariable... | Impart File... Disrnizs

Figure 3-2: Parameter Editor

Note
The Parameter Editor contains all of the fields shown in the Insert Visualization
dialog, with the exception that you cannot change the visualization type of the
selected visualization. See “Inserting Visualizations” on page 57 for details.
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To associate data with a visualization’s parameters using the Parameter Editor:
1. Select Edit — Parameters.
2. Do one of the following:
* Sdect anitem aready in the Data Tree View.

» Click Import Fileto import afile into the Data Tree View, and select the
file.

e Click Import Variable to import avariable into the Data Tree View, and
select the variable.

3. Assign itemsto the appropriate input parameter and data item, then double-
clicking or by selected the down arrow just below the Data Tree View.

4. Click Apply to apply your new changes or Dismiss to close the Parameter
Editor.

Note
The Apply button will not be available unless all required parameters have been
assigned within avisualization.

Removing Data Associations

Once avisualization has been created, you can always remove associations within the
parameter editor. Select the parameter in the parameter property sheet and click the X
button between the data tree view and the parameter property sheet.

Note
If you remove arequired parameter, you will not be ableto apply your changes until
you select a new dataitem for that parameter.

Replacing Data Associations

To replace the data associated with a given parameter, select the parameter in the
parameter property sheet, then select a new dataitem in the data tree. Double-click or
click the down arrow button to replace the data associated with the selected
parameter.

Modifying Existing Visualizations iTool User’'s Guide
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Exporting Visualizations

Any iTool visualization can be saved. In order to save your visualization, select
File — Save As... and then name the file. The file will automatically be assigned the
extension . isv.

Exporting to a File
You can export data from an i Tool to a datafile or back to the current IDL session.

For more information on exporting to afile, see “ Exporting and Saving Data’ in
Chapter 2.
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Chapter 4

Manipulating the

Display

This chapter describes the following common tasks that can be performed with all of the IDL

Intelligent Tools:

Introduction ......................... 64 Scaing ......... .. i 69
Sdectionof Objects. .................. 65 Zooming ...........iiiiiiiiii.., 74
Undo/Redo . ........... ..., 66 ViewPanning ....................... 76
AddingaDataSpace .................. 67 Window Layouts .................... 77
Trandlation ........... ... ... ... ... 68
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Introduction

Introduction

The Standard IDL iTools supplied in the IDL distribution comprise seven distinct
tools: ilmage, iPlot, i Surface, iContour, iVolume, iMap, and iVector. Each tool
performs a specific set of tasks related to the type of datait is designed to use. In
addition to these specific tasks, all six tools have a number of manipulation tasksin
common. This chapter describes only these common display manipulation tasks; for
information about specific tasks performed by the individual iTools, refer to the
chapters describing those tools.

Note
This chapter describes manipulation tasks related only to the Standard IDL iTools,
those iTools supplied in the IDL distribution. Other iTools written by users and
third-party developers share a common interface with the ITT Visual Information
SolutionsiTools because the iTools framework is used to create al iTools. However,
the specific functionality of such iTools may be different from the functionality of
the iTools described here.
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Selection of Objects

iTool elements such as axes and annotations have objects associated with them. These
objects have their own associated properties — such as color, line style, size, and so
on. There are two ways to select objectsin IDL iTools:

e With the Select arrow
e From the Visualization Browser
To select an object or group of objects with the Select arrow:
1. If necessary, click the Select button x| on the toolbar to enter Select mode.

2. Position the arrow mouse pointer over the object and click. A selection box
appears around the object.

3. To select additional objects, hold down the SHIFT key while clicking them.
To select an object or group of objects from the Visualization Browser:
1. Select Window — Visualization Browser.

2. Click the name of the object in the Visualization Browser list. A selection box
or selection highlight appears on that object in the iTool window.

3. Tosdect additional objects, hold down the Shift key while selecting the names
of additional objectsin the Visualization Browser list.

Select All

Select All selects all objects (visualizations, annotations, legends, etc.) displayed in
the iTool window.

To select all objects:
1. Select Edit — Select All. All displayed objects are selected.
2. CTRL + click to deselect any objects that you do not want to include.
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66

Chapter 4: Manipulating the Display

Undo/Redo

Undo/Redo

Any action performed in an iTool window can be undone or redone. The Undo and
Redo mechanism provides a useful way of retracing and repeating steps that have
been performed in the i Tool window.

Note
Operations which cannot be undone are Open, Save, Export, Export variable, Print,
Exit, and window moving and resizing.

To undo the most recent action, do one of the following:
« Sdect Edit —» Undo
e Click =

To undo multiple actions, smply repeat these commands. When no more actions
remain to be undone, the Undo menu item or toolbar button is no longer active.

To repeat actions that have been undone, do one of the following:
e Sdect Edit —» Redo
« Click =

Tip
L ook at the text following the Undo or Redo menu item, or hover the mouse pointer

over the Undo or Redo button on the toolbar to display the tooltip, to identify the
action that will be undone or redone.
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Adding a Data Space

The data space is the area within your visualization window where imported data
appears. A data space is added automatically when datais visuaized directly into an
iTool window. However, if you desire to add a data space manually to any of the
iTools, you can select Insert — Data Space from the iTool window.
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Translation

Translation moves an object or group of objectsin a specified direction. When an
object is selected, a bounding box appears around the object.

To translate a selected object to another location:

1. Position the pointer inside the bounding box. The mouse pointer changesto the
translation pointer « .

2. Draginthe desired direction. The entire object moves to the new location.

&l 101 iSurface [Untithed *]
Fie Edt Insent Operatiocns Window Hel

Dll@le] o] slal=] [w 2] ele] af =] al~olo]e|e

[Chck: on itam 1o selec. of cick: & d ag selection box [E28.451]

Figure 4-1: Translating Objects

Note
For information on creating a surface visualization which you can trand ate such as
the one shown in the previous figure, see Chapter 12, “Working with Surfaces’.

Note
An axis (or axes) will behave differently during translation if any other object is
also selected.
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Scaling

Two types of scaling are possible: constrained scaling and unconstrained scaling.
Constrained Scaling

Constrained scaling permits scaling of only one dimension while preserving the other
dimensions.

Constrained Scaling of 2-D Objects

To scale one dimension of a2-D object, click on the object so that eight small

sel ection-boxes appear at each corner of the object and aso midway along each side
of the object. Then position the mouse onto one of these boxes so that the mouse
pointer changes to afour-headed arrow pointer (see the following figure). Drag the
mouse in the desired direction to scal e the object in the selected dimension.

[m] o [m]

10 o

(=]
(4]
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100 200 300

o

u] o u]

Figure 4-2: Resizing a 2-D Plot
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Constrained Scaling of 3-D Objects

Two types of constrained scaling are available for 3-D objects: multiple-axis scaling
and single-axis scaling.

The multiple-axis scaling mouse pointer for 3-D objects is athree-headed arrow
displayed when the mouse pointer is positioned over a corner of a 3-D object’s data
space. Dragging the constrained scaling pointer scales the object afixed distance
aong all axesin the direction of the drag.

Constrained scaling
pointer

Bounding box

@t

Figure 4-3: Constrained Scaling
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The single-axis scaling pointer for 3-D objectsis atwo-headed arrow 1, displayed
when the pointer is positioned over an axis “whisker” in a 3-D image. Dragging an
axis “whisker” scales the object only in the direction of the arrows.

Resizing pointer

Axis handle

Figure 4-4: Resizing a 3-D Surface

Unconstrained Scaling

Unconstrained scaling allows you to scale all dimensions of an object at once from
any point within the object. Unconstrained scaling is different for 2-D and 3-D
objects.
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Unconstrained Scaling of 2-D Objects

Unconstrained scaling of 2-D objects occurs when a corner of the data set bounding
box is dragged. The mouse pointer changes to an unconstrained scaling pointer %,
and the object is scaled in the direction of the drag.

Unconstrained scaling pointer

i
v

o
—_
—

0 100 200 300 400

0 100200300400

Figure 4-5: Unconstrained Scaling of a 2-D Plot
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Unconstrained Scaling of 3-D Objects

Unconstrained scaling of 3-D objects occurs when a single side of the data set
bounding box is dragged. The mouse pointer changes to an unconstrained scaling
pointer &<, and the object is scaled along the dimensions of the selected side.

Bounding box Unconstrained

side scaling pointer

Figure 4-6: Unconstrained Scaling of a 3-D Surface
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Zooming

Two types of zooming are available in al iTools:

e Canvas Zoom changes the magnification of the entire display canvas
(everything in the iTool window). If the display canvasis larger than the iTool
window, scroll bars appear.

* View Zoom changes the magnification applied to the selected view. If the size
of the view islarger than the visible portion of the view (that is, if the view
zoom is greater than 100%), the view pan manipulator becomes active,
alowing you to move different portions of the view into the visible area.

Canvas Zoom

Canvas Zoom increases or decreases magnification of the entire iTool window

without moving the observer’'s “eye.”
To zoom in or out with Canvas Zoom:
1. Select Window — Canvas Zoom and select a percentage from the list.
* Toincrease magnification, choose a percentage greater than 100% .
»  To decrease magnification, choose a percentage less than 100% .
2. Select 100% to return to the default magnification.

View Zoom

View Zoom increases or decreases magnification of itemsin the currently selected

view in aniTool window. Thisis similar to moving the observer's “eye” closer to or
farther away from the objectsin the view. You can change the view zoom using the
view zoom button or by using the view zoom pull-down menu.

To use the view zoom button:
1. Click Zoom 2] on the toolbar to enter Zoom mode.

2. Position the mouse pointer on the viewplane. The pointer changes to a zoom
pointer a .
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3. Do any of thefollowing:

» Drag the zoom pointer toward the top of the iTool window to enlarge the
display

*  Drag the zoom pointer toward the bottom of the iTool window to make the
display smaller

»  Usethe mouse scroll wheel to make the display larger or smaller
4. Click on the arrow Select button to |leave Zoom mode and return to Select

mode. The mouse pointer changes to an arrow pointer. In Select mode,
dragging the arrow pointer positions the zoomed image.

The view zoom combobox is located just to the right of the view zoom manipulator
button on the toolbar and always reports the zoom factor of the currently selected
view. You can also use this combobox to set arequested zoom factor for the currently
selected view by simply using the pull-down menu to select avalue.
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View Panning

The view pan button appears on the iTool’s toolbar as a hand (shown depressed
below) and allows panning within aniTool view by clicking and dragging the mouse.

w | & [ 11

Figure 4-7: View Pan Selected

Notice that panning will only be possibleif theiTool view isnot completely within
the window, or the iTool view is larger than viewable area of the window.
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Window Layouts

You can change the minimum size of the canvas displayed in the iTool window,
display multiple views in the iTool window, or select a preset arrangement of views,
with the Window Layout dialog.

il window Layout

Dimensions [pixels) Preview
Width: 840

Height: 600

Lapaut:

Gridded |

Columns; |2

Rows: |1

Ok | Cancall

Figure 4-8: Window Layout Tool

Note
If you are in Freeform mode, canvas size can also be changed interactively by
dragging the corners or sides of the iTool window.

To change the minimum size of the canvas displayed in the iTool window:
1. Select Window — Layout.

2. Edit the pixel valuesin the Width and Height text boxes (Default = Width
512, Height 384). A preview of the shape of the new canvas sizeis displayed in
the Preview window.

3. Click OK to apply the changes or Cancel to close the window without
applying changes.
To change the number of views displayed:
1. Select Window — Layout.
2. Select Gridded from the Layout list.

3. Edit the number of columns and rowsin the Grid text boxes (Default = 1 by 1).
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4. Click OK to apply the changes or Cancd to close the window without
applying changes.
To select a preset arrangement of views:
1. Select Window — Layout.

2. Sdect from the following arrangements in the Layout list:

1x1 Gridded Trio Left

Inset Trio Right

Trio Top Freeform

Trio Bottom

3. Click OK to apply the changes, or Cancel to close the window without
applying changes.
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Adding Annotations

This chapter describes the following common tasks that can be performed with all of the IDL
Intelligent Tools:
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Introduction

The Standard IDL iTools supplied in the IDL distribution (ilmage, iPlot, iSurface,
iContour, iVolume, iMap, and iVector) each posses common annotation capabilities.
This chapter describes this common annotation functionality and how it can be used.

Note
This chapter describes Annotation functionality for only the Standard IDL iTools,
those iTools supplied in the IDL distribution. Other iTools written by users and
third-party developers share a common interface with the ITT Visual Information
SolutionsiTools because theiTools framework isused to create all iTools. However,
the specific functionality of such iTools may be different from the functionality of
the iTools described here.
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Legends

L egends identify the visualizations displayed in the iTool window. For example, a
legend displayed in an iPlot window can include a description of each plot lineina
plot. Or alegend can be displayed in an i Surface window to identify surfaces and
contour levels displayed on those surfaces.

To insert alegend for a surface or contour:

1. Select specificitemsto includein the legend, or click in an empty area of the
iSurface window dataspace to select the dataspace and include al itemsin the
legend.

2. Sdect Insert — New Legend.
To add to alegend:
1. Select the visualization item or items to add to the legend.

2. If there are multiple legends, add the desired legend to the selection by shift-
clicking the legend border.

3. SelectInsert — Legend Item.

Note
Only asingle legend item may exist for a given visuaization. If you are inserting
multiple visuaization itemsinto an existing legend, only legend items for those
visualizations not already represented will be added to the legend.
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Each legend entry consists of a sample and alabel. For example, in Figure 5-1, the
sample for thefirst entry is an unbroken line of thickness 1, and the label is Noisy
SinePlot. The sample for the second is abroken blue line of thickness 2, and the [abel

is Clean Sine Plot.

— Noisy Sine Plot
- = Clean Sine Plot
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Figure 5-1: Legend for Two Plot Lines

Tip

To alter your legend’s properties such as in the example shown previoudy, display
the property sheet. To do this, double-click the border of the legend box.
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Annotations

The following types of annotations can be added to iTool visuaizations:

Annotation I
Description
Type
Text Single lines or multiple lines of text can be added to a
visualization to provide alabel or description.
Line Straight line annotations can be added to avisualization to link
labels to objects or to identify an object.
Rectangle Rectangular annotations can be added to a visualization to
identify rectangular aress.
Oval Oval annotations can be added to a visualization to identify
circular areas.
Polygon Polygon annotations can be added to a visualization to identify
areas bounded by a multi-sided polygon.
Freehand Freehand annotations can be added to a visualization to
identify an area.
Table 5-1: Types of Annotations
Note

Annotations are 2-D in nature and are defined in their own data space. They are
most useful for adding notes to a data visualization for which the orientation has
been finalized.

Text Annotations

To add atext annotation:
1. Click the Text Annotation button A| on the toolbar.

2. Click anywhere on the canvas. A text insertion bar appears where you click.
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3. Typethe annotation text.
e Toaddanew line, press Ctrl + Enter
» To add superscript characters, press Ctrl + U
e To add subscript characters, press Ctrl + D

e Toreturn to normal characters, press Ctrl + N

Note
For information on how to embed these and other formatting commands from
the Text Annotation property sheet, refer to “ Text Annotation Properties’ on
page 643.

4. Press Enter. A bounding box appears around the annotation text.

« To position the annotation, position the mouse pointer within the bounding
box so that it changesto atranslation pointer ++. Click and drag the
annotation to the desired location.

* Todisplay and modify text annotation properties such as font, text color
and transparency, double-click the bounding box or inside the bounding
box.

Line Annotations

To add a line annotation:
1. Click the Line Annotation button | on the toolbar.

2. Click inan empty part of the canvas and, without releasing the mouse button,
drag to draw aline of the desired length.

« Toconstraininthe direction that you are drawing, hold down the Shift key
while drawing

e Todraw theline from the center, hold down the Ctrl key while drawing
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3. Release the mouse button. Selection handles appear at both ends of the line
annotation.

To position the line annotation, position the mouse pointer over the
selected line so that it changes to atrandation pointer «. Click and drag
the annotation to the desired location.

To resize the line annotation, position the mouse pointer over the selection
handle at one end of the line so that it changesto aresize pointer 1. Click
and drag the selection handle to obtain the desired line length.

To display and modify line annotation properties such asline thickness and
arrow style, double-click the annotation.

Rectangle Annotations

To add a rectangle annotation:

1
2.

iTool User’s Guide

Click the Rectangle Annotation button @| on the toolbar.

Click in an empty part of the canvas and, without releasing the mouse button,
drag to draw arectangle of the desired size.

To constrain the rectangle to a square, hold down the Shift key while
drawing

To draw the rectangle from the center, hold down the Ctrl key while
drawing

Release the mouse button. Selection handles appear at the corners and sides of
the rectangle annotation.

To position the rectangle annotation, position the mouse pointer inside the
selected rectangle so that it changesto atranslation pointer ++. Click and
drag the annotation to the desired location.

To resize the rectangle annotation, position the mouse pointer over the
selection handle on one side of the rectangle so that it changes to aresize
pointer I . Click and drag the selection handle to obtain the desired shape.

To scale the rectangle annotation, position the mouse pointer over the
selection handle at one corner of the rectangle so that it changesto an
unconstrained scaling pointer . Click and drag the selection handle to
obtain the desired scaling.

To display and modify rectangle annotation properties such as background
color and transparency, double-click the annotation.

Annotations
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Oval Annotations

To add an oval annotation:

1
2.

Click the Oval Annotation button <] on the toolbar.

Click in an empty part of the canvas and, without releasing the mouse button,
drag to draw acircular annotation of the desired size.

» To constrain the oval to acircle, hold down the Shift key while drawing.
< Todraw the oval from the center, hold down the Ctrl key while drawing.

Release the mouse button. Selection handles appear at the corners and sides of
the oval annotation.

» To position the oval annotation, position the mouse pointer inside the
selected oval so that it changesto atranglation pointer «. Click and drag
the annotation to the desired location.

» Toresizethe oval annotation, position the mouse pointer over the selection
handle on one side of the oval so that it changes to aresize pointer 1.
Click and drag the selection handle to obtain the desired shape.

» To scaethe oval annotation, position the mouse pointer over the selection
handle at one corner of the oval so that it changes to an unconstrained
scaling pointer £. Click and drag the selection handle to obtain the
desired scaling.

» Todisplay and modify oval annotation properties such as background
color and transparency, double-click the annotation.

Polygon Annotations

To add a polygon annotation:

1

Tip

Click the Polygon Annotation button | on the toolbar.
Click in an empty part of the canvas to specify the first point of the polygon.

Click again to specify the second point of the polygon. A lineis dravn to
connect the first and second points.

Click to specify the third and each consecutive point of the polygon. Lines are
drawn to connect each subsequent point, forming a multi-sided shape.

To remove the last point, press the Esc key.

Annotations
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5. Double-click to specify the last point of the polygon. Selection boxes appear at
the corners and sides of the newly-created annotation.

To position the polygon annotation, position the mouse pointer inside the
selected polygon so that it changes to atranglation pointer +. Click and
drag the annotation to the desired location.

To resize the polygon annotation, position the mouse pointer over the
selection handle on one side of the polygon so that it changesto aresize
pointer I . Click and drag the selection handle to obtain the desired shape.

To scale the polygon annotation, position the mouse pointer over the
selection handle at one corner of the polygon so that it changesto an
unconstrained scaling pointer . Click and drag the selection handle to
obtain the desired scaling.

To display and modify polygon annotation properties such as background
color and transparency, doubl e click the annotation.

Freehand Annotations

To add a freehand annotation:
1. Click the Freehand Annotation button ] in the toolbar.
2. Click inan empty part of the canvas and, without releasing the mouse button,
drag to draw a freehand shape.
3. Release the mouse button. Selection handles appear at the corners and sides of
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the selected freehand annotation.

To position the freehand annotation, position the mouse pointer inside the
selected freehand shape so that it changesto atrandation pointer «+. Click
and drag the annotation to the desired location.

To resize the freehand annotation, position the mouse pointer over the
selection handle on one side of the freehand shape so that it changesto a
resize pointer 1. Click and drag the selection handle to obtain the desired
shape.

To scale the freehand annotation, position the mouse pointer over the
selection handle at one corner of the freehand shape so that it changesto an
unconstrained scaling pointer 3. Click and drag the selection handle to
obtain the desired scaling.

To display and modify rectangle annotation properties such as background
color and transparency, double-click the annotation.
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Additional Axes

By default, X, Y, and (for 3-D data spaces) Z axes are displayed in the i Tool window.
The display of these axesis controlled by property sheets for the axes container and
for individual axes (see“Axes’ on page 576). Additiona X, Y or Z axes can be added
to most data spaces to make it easier to identify characteristics.

To add an additional axisto your data space:
1. Select the data space.
2. SelectInsert — Axis.
3. Choose from the following options:
o Xaxis
* Y axis
e Zaxis

Use the mouse to position the new axis, and double-click the axisto display the axis
property sheet.

Note
For a 3-D visualization, you can use the Shift + Ctrl to translate an axisin the

opposite direction. Thiswill be shown in the Status message when an axisis
selected for trandation. You can also use the arrow keys to change axes placement
direction.

Additional Axes iTool User’s Guide
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Property Sheets and
Browsers

This chapter describes the following common tasks that can be performed with all of the IDL
Intelligent Tools:

Introduction ............. ... 90 TheiTool PreferencesBrowser ......... 99
iTool Property Sheets. ................. 91 TheiTool OperationsBrowser .......... 97
TheiTool Visualization Browser . ........ 94
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Introduction

Introduction

The Standard IDL iTools supplied in the IDL distribution (iPlot, i Surface, i Contour,
iVolume, iMap, and iVector) each share several common property sheets and
browsers. This chapter discusses those property sheets and browsers and their uses.

Note
This chapter describes only the Standard IDL iTools, those iTools supplied in the
IDL distribution. Other iTools written by users and third-party developers share a
common interface with the ITT Visua Information Solutions iTools because the
iTools framework is used to create all iTools. However, the specific functionality of
such iTools may be different from the functionality of the ITT Visual Information
Solutions iTools described here.

iTool User’s Guide



Chapter 6: Property Sheets and Browsers 91

ITool Property Sheets

Most iTool visualizations and operations have attributes or properties that can be
modified to change their characteristics. These properties are organized into property
sheets for each operation and visualization type. For example, the skin of a surface
visualization has agold color by default. To change this color, modify the surface
color property in the surface visualization property sheet.

A property sheet consists of rows and columns. The left-most column identifies the
properties, and the other column or columns identify the property values of one or
more objects. A single property value can be selected at one time. When asingle
property valueis clicked on, the associated property name appears indented. In the
Style Editor and Macro Editor, multiple properties can be selected at a single time as
shown in the following figure. Hold down the Ctrl key while left-clicking with the
mouse to make nonadjacent selections, or hold down the Shift key to select an
adjacent range of properties.

Property Sheet
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-] System Styles .D = u Value
EHE Current Style Lln.e il
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Multlple - Surface Histogram plot True
..... & Plat Pints to average |1
Property——m—— EEAA T Polar plot False
Selections - Image Fil ot False
@ Contour Ej [E28.128.128)
""" &8 Volume Fill transparency |0
----- 8 |sosuface
Symbaol Mo symbol
----- (8 Interval Yolume - 02
----- & Image Plane Symbol size :
..... |- Plat Profile Uze default color | True
----- [ Colorbar Symbal color .[U.U.U]
----- [t Histograrn Symbal thickness |1
""" § Liaht Syrbol increment |1
----- g DataSpace
..... E Az
----- ) Wisualization Layer
----- Ay Shape Polygon
----- A Shape Polyline
----- Ay Shape Poirt
----- E Map Grid
-] Annotations

Figure 6-1: Property Sheet with Multiple Property Selections
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Visualization Property Sheets

Visualization property sheets can be displayed from the Visualization Browser or
from the iTool window.

To display avisualization’s property sheet from the Visualization Browser:
1. Select Window — Visualization Browser.

2. Sdlect the name of the abject in the Visualization Browser list. The object’s
properties are displayed in the right-hand pane of the Visualization Browser
window (the small arrows at the top-left of the Browser window will allow you
to display both panes).

To display avisualization’s property sheet from the iTool window:
1. Click to select the object in the iTool window.

2. Do one of the following to display the property sheet for the selected
visualization:

» Double-click the visualization in the iTool window

e Sdlect Edit — Properties

* Right-click to display the Context Menu, and select the Properties menu
item

Note
For detailed information on Visualization Browser properties, see Appendix D,
“Visualization Properties’.

Operations Property Sheets

Operations property sheets can only be displayed from the Operations Browser. To
display an operations property sheet:

1. Select Operations — Operations Browser.

2. Sdect the name of the operation in the Operations Browser list. The operation
properties are displayed in the right-hand pane of the Operations Browser
window (the small arrows at the top-left of the Browser window will allow you
to display both panes).

iTool Property Sheets iTool User’'s Guide
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Note
For detailed information on Operations Browser properties, see Appendix C,
“Operations Properties’.

iTool User's Guide iTool Property Sheets
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The iTool Visualization Browser

The Visualization Browser provides access to visualizations (objects displayed in the
iTool window) and the properties of those visualizations. When the Visualization
Browser is displayed, you can select graphical objects from anested list and display
the property sheets for those objects. For example, if a surface visuaization is
displayed and you would like to change the appearance of the X axisin that
visualization, you can select the axisin the Visualization Browser (Figure 6-2),
display the property sheet for that axis (Figure 6-3), and modify the propertiesto
change the appearance of the axis.

Element name selected Property Sheet Expansion Button
&ll|iSurface: Yisualization Hrowser x| ‘ Bl CLtVisSurace
=00 Wiew_1 |5 4
E-E Layer m

E||L [ata Spate
- BB Visuakzations

[ I‘it\u"isSurface

Axes

Axiz 0
Az 1
b E iz 2
E-& Lights
o Ambient Light
..... G Light_1
. G Light_2
-1 Annotation
B Data Space
BB Wisualizations
4% |DLitvisLegend

L<]

-0

Element highlighted in iTool window

Figure 6-2: Visualization Browser with Axis 0 Selected

To select an object with the visualization browser:
1. Select Window — Visualization Browser.

2. Sdect the name of the object inthelist. The element is highlighted in theiTool
window.

« Toexpand alist item, click the + icon

+  To collapse an expanded list item, click the - icon B

The iTool Visualization Browser iTool User’s Guide
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3. Todisplay the property sheet for the object, click the expansion button to the
right of the list or double-click the property.

#ill|IDL iSurface: Yisualization Browser

[5-M window S s 0
-0 View_t [ Name s D
E1-F Visualization Layer Description Az

ERa True
Lock to Data False
Tranzparency 0
Caolar .[D'D'D]
Line style
Line thickness 1
I ajor ticks -
Minor ticks 4

Major tick length  [0.05
Minor tick length 0.5
Tick interval ]
Tick layout Az pluz labels
Tick direction Right/Abave
Logarithmic axiz  |False

Text show True

Text pozition Below/left
Tick format code

Tick format Mone
Title

Test colar 0.0
Text font Helvetica
Text style Mormal
Text fant size 12

P«xis

Figure 6-3: Visualization Browser with Property Sheet Displayed

4. To change a property setting, click in the settings column.

« If adrop-down button =] appearsin the settings column, click the button
to choose a new setting from the list of options, activate a slider to change
the setting value, display a selection dialog or list, or display an Edit button
providing access to a user-defined property control.

« If thetext is editable, edit the text to change the setting.

See Appendix B, “Property Controls’ for a detailed description of the types of
property settings included in property sheets.

5. Click the Close button x| to close the Visualization Browser.
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Note
Properties of standard graphical objects are described in detail in Appendix D,
“Visualization Properties’ and in the “IDL Commands” chapter of the IDL
Reference Guide.

The iTool Visualization Browser iTool User’s Guide
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The iTool Operations Browser

The Operations Browser provides a quick way to display and modify the properties
for agiven iTool operation (task performed on iTool data) before that operation is
performed. For example, to display the properties of the Convolution filter, select the
name of the filter in the left pane of the Operations Browser (see Figure 6-4), and
modify the Scale factor property value in the right pane to change the default scale
factor for convolution.

#l IDL isurface: Operations Browser !E[ E
-3 Operations i Convolution
----- @ Operations Browser... 5] Description Perform the convaolution operation on the ¢
B0 Macros Show dialog True
----- Eﬂ St.atistic:s... i <Default>
----- |efi H}stogram T True
Ela gtaﬁonvolution Automatic scaling | True
_____ ¥ Median Scale factor 16
LF Smooth Edge values wrap
-] Rotate Ore dimenzional  |False
-] Transform
@ Map Projection
-] Marph
----- & Contour
..... @ Image
----- | Plot Prafile

Figure 6-4: Operations Browser with Convolution Filter Properties Displayed

The Operations Browser displays a nested list of operations availablein the current
iTool in the left pane, and a property sheet for the currently selected operation in the
right pane.

* Toexpandalistitem, click the + icon
» To collapse an expanded list item, click the - icon

To change the properties of an operation from the Operations Browser:
1. Select Operations — Operations Browser.

2. Select the name of the operationin thelist. A list of properties and the property
settings appears in the right-hand pane of the Operations Browser window.
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3. Locate the property you want to changein the list, and click in the settings
column.

« If adrop-down button =] appearsin the settings column, click the button
to choose a new setting from the list of options, activate a slider to change
the setting value, display a selection dialog or list, or display an Edit button
providing access to a user-defined property control.

« If thetext is editable, edit the text to change the setting.

See Appendix B, “Property Controls’ for a detailed description of the types of
property settings included in property sheets.

4. Click the Close button x| to close the Operations Browser.

Note
Properties of standard i Tool operations are described in Appendix C, “Operations

Properties’ and in the “IDL Commands’ chapter of the IDL Reference Guide.

The iTool Operations Browser iTool User’'s Guide
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She iTool Preferences Browser

The Preferences Browser provides a means of setting preferences, or default
properties, for the genera settings and file readers and writers used by all iTools. For
example, if you prefer default drag quality to be low rather than high, you can change
the default property for Default drag quality from High to L ow in the Preferences

Browser, as shown in Figure 6-5.

Ea Settings General Settings

General Settings Mame General Settings

D F?Ie Fiefaders [Diezcription General iTool Settings

&+ File Wiiters Unlimited buffer True
bemory limit [Mb] 100
Zoom on window resize Falze
Change directory on open | True
Default working directory
Drefault style <MNone>
Drefault drag quality High
Printer output format Bitmap
Clipboard autput farmat Bitmap

Festore Defaults | QK | Cancel | Help |

Figure 6-5: Preferences Browser with Contour Projection Properties Displayed

For more information on the property sheets displayed in the right-hand pane of the
Preferences Browser, see Appendix D, “Visualization Properties”.

The Preferences Browser displays anested list of general preferences, file readers,
and file writers available for all iToolsin the left pane, and a property sheet for the
currently selected item in the right pane.

iTool User’s Guide

To expand alist item, click the + icon

To collapse an expanded list item, click the - icon
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To change the properties of a general setting, file reader, or file writer from the
Preferences Browser:

1. Sdect File — Preferences.

2. Sdect the name of the general setting, file reader, or filewriter in thelist. A list
of properties and the current property settings appearsin the right-hand pane of
the Preferences Browser window.

3. Locate the property you want to changein the list, and click in the settings
column.

« If adrop-down button =] appearsin the settings column, click the button
to choose a new setting from the list of options, activate a slider to change
the setting value, display a selection dialog or list, or display an Edit button
providing access to a user-defined property control.

« If thetext is editable, edit the text to change the setting.
See Appendix B, “Property Controls’ for a detailed description of the types of
property settings included in property sheets.

4. Click the Close button x| to close the Preferences Browser.

Note
Changes to preferences are saved between iTool sessions. When the OK buttonis

clicked, preferences are saved in their current state.

The iTool Preferences Browser iTool User’s Guide



Chapter 6: Property Sheets and Browsers 101

=) General Settings

The first option on the Preferences Browser isthe General Settings option. Settings
listed here will be applied to al iToolsif atered. The properties listed here are:

Property

Control Type: Values

Unlimited Buffer

Boolean: Set to determine undo/redo buffer size as limited or
unlimited:

e True (limited)
» False (unlimited)
Default = True

Memory Limit
(Mb)

Number: The number of megabytes allotted to the undo/redo
buffer if the sizeislimited. This property is unavailable if the
buffer size is unlimited.

Zoom on Window
Resize

Boolean: Set to determine if iTool visualizations resize upon
view resizing:

* True

» False
Default = False

Change directory
on open

Boolean: Set to be prompted to change directory upon open:
* True
* False

Default = True

Default working
directory

Select Edit to bring up the Browse for folder diaog.
Default = none

Default style

Boolean: Select from existing style list.
Default = none

iTool User’s Guide
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Property Control Type: Values
Default drag Boolean: Set the window drag quality.
quality e Low

* Medium
» High
Default = High
Printer output Boolean: Set the format for printing output.
format « Bitmap
* Vector

Default = Bitmap

Clipboard output | Boolean: Set the output format for clipboard copied data.
format . Bitmap

* Vector
Default = Bitmap

Output resolution | Number: The output resolution (in dots-per-inch) used when
(dpi) saving the window out to an image, . emf, or . eps file. Note
that the maximum output dimensions are 4096x4096; if one of
the dimensions would end up being larger than 4096, the
output resolution is adjusted automatically. Default = 600

If you are creating an . emf or . eps file, and the Graphics
Format preferenceis set to “vector,” the output resolution is
ignored.

Table 6-1: General Settings Properties (Continued)

Note
The Restor e Defaults button at the bottom of the Preferences Browser restores all
default settings immediately.

General Settings iTool User’'s Guide
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=) File Readers

Select this folder to edit file reader preferences and properties. Available file reader
types and their editable properties are listed in the following tables. For more
information on reading in data of various types, see Chapter 2, “Importing and
Exporting Data’.

ASCII text
The ASCI|I text File Reader properties are:

Property Control Type: Values

None The ASCII text File Reader has no configurable properties
other than Name and Description.

Table 6-2: ASCII Text File Reader Properties
Binary data

The Binary data File Reader properties are:

Property Control Type: Values

None The Binary data Graphics File Reader has no configurable
properties other than Name and Description.

Table 6-3: Binary Data File Reader Properties

Comma Separated Values (CSV) data

The CSV data File Reader properties are:

Property Control Type: Values
Starting record Number: Aninteger specifying the index of thefirst record to
number read. The default isthe first record of the file (record 0).
Number of Number: Aninteger specifying the number of recordsto read.
recordsto read The default is 0 (zero), specifying that all records should be
read

Table 6-4: Binary Data File Reader Properties

iTool User’s Guide File Readers
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DICOM Image
The DICOM Image File Reader properties are:

Property Control Type: Values

None The DICOM Image File Reader has no configurable properties
other than Name and Description.

Table 6-5: DICOM Image File Reader Properties

ESRI Shapefile
The ESRI Shapefile File Reader properties are:

Property Control Type: Values
Combine all Boolean: If True then combine all of the shapes within thefile
shapes into a single visualization (ShapePolygon, ShapePolyline, or
ShapePoint). The default is to create a separate visualization
for each shape.

Name attribute String List: If the shapefile has attributes associated with each
shape, then the Shapefile reader will attempt to use one of
these attributes for the Name of the newly-created data and
visualizations. The droplist contains all of the available
attributes, and allows you to choose a different attribute to be
used for the visualization name. If “Combine al shapes”’ is
True then this property isinsensitive, and the filename will be
used for the Name of the resulting data and visualization.

Table 6-6: ESRI Shapefile File Reader Properties

Graphics Interchange Format

The Graphics Interchange Format (GIF) File Reader properties are:

Property Control Type: Values

Image index Number: The index of the image within the GIF file that
should be read into the image data object.

Table 6-7: GIF File Reader Properties
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iTools State

TheiTools State File Reader properties are:

Property Control Type: Values

None TheiTools State File Reader has no configurable properties
other than Name and Description.

Table 6-8: iTools State File Reader Properties
Joint Photographic Experts Group
The Joint Photographic Experts Group File Reader properties are:

Property Control Type: Values

None The Joint Photographic Experts Group File Reader has no
configurable properties other than Name and Description.

Table 6-9: Joint Photographic Experts File Reader Properties

iTool User’s Guide File Readers



106 Chapter 6: Property Sheets and Browsers

JPEG2000

The JPEG2000 File Reader properties are:

Property Control Type: Values

Levelstodiscard | A droplist giving the number of highest resolution levels
which will not appear in the result. Image dimensions are
divided by 2 to the power of this number. For example, if the
image in the abject has dimensions of 1024 x 1026, and
DISCARD_LEVELSissetto 3, the resulting image will have
dimensions of 128 x 129, which isthe ceiling of [1024, 1026]
divided by 23, The default is “None”, implying that the full
resolution image will be returned.

Quality layers A droplist giving the maximum number of quality layers
which will be returned in the result. Each layer contains the
information required to represent the image at ahigher quality,
given the information from all the previous layers. A value of
“All”, the default, implies that all layers should be returned.

Table 6-10: JPEG2000 File Reader Properties
Macintosh PICT

The Macintosh PICT File Reader properties are;

Property Control Type: Values

None The Macintosh PICT File Reader has no configurable
properties other than Name and Description.

Table 6-11: Macintosh PICT File Reader Properties

File Readers iTool User’s Guide



Chapter 6: Property Sheets and Browsers 107

Portable Network Graphics

The Portable Network Graphics File Reader properties are:

Property Control Type: Values

None The Portable Network Graphics File Reader has no
configurable properties other than Name and Description.

Table 6-12: Portable Network Graphics File Reader Properties

Tag Image File Format

The Tag Image File Format File Reader properties are:

Property Control Type: Values

Image index Number: Level at which to begin image index. Edit the
number to change the value. Default = 0

Image Stacking String List: Image stacking method. Select a method from the
list. Choose between these values:

e +X
. -X
e +Y
e -Y
o +7
o -Z
Default = Read Single Image

Table 6-13: Tag Image File Format File Reader Properties
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Windows Bitmap

The Windows Bitmap File Reader properties are:

Property Control Type: Values

None The Windows Bitmap File Reader has no configurable
properties other than Name and Description.

Table 6-14: Windows Bitmap File Reader Properties

Windows Waveform Audio Stream

The Windows Waveform Audio Stream File Reader properties are:

Property Control Type: Values

None The Windows Waveform Audio Stream File Reader has no
configurable properties other than Name and Description.

Table 6-15: Windows Waveform Audio Stream File Reader Properties
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=) File Writers

Select this folder to edit file write preferences and properties. Available file writer
types and their editable properties are shown in the following tables. For more
information on writing data of various types, see Chapter 2, “Importing and
Exporting Data’.

ASCII text
The ASCI| text File Writer properties are:
Property Control Type: Values

Separator Enter avalue.
Default = None

Use default Boolean: Use default format? Choose True or False.

format Default = True

Format string Number: Enter anumber to change the value.
Default =G9.2

Table 6-16: ASCII Text File Writer Properties

Binary data

The Binary data File Writer properties are:

Property Control Type: Values

Byte ordering String List: Byte ordering type. Select from the list. Choose
between these values:

* Native

» Littleendian
» Bigendian
Default = Native

Table 6-17: Binary Data File Writer Properties
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Encapsulated Postscript

The Encapsulated Postscript File Writer properties are:

Property Control Type: Values
Graphicsformat | Bitmap or Vector: Render graphics using bitmap or vector
output
Note - Only aWindow or View can be exported to EPS.
Color model RGB or CMYK
ISOLatinl Boolean: Use ISOL atinl encoding for fonts that support this

encoding? (ISOL atinl encoding allows access to many
commonly-used foreign characters.) Choose True or False.

Default = True

Table 6-18: Encapsulated Postscript File Writer Properties

Graphics Interchange Format

The Graphics Interchange Format (GIF) File Writer properties are:

Property Control Type: Values

None The Graphics Interchange Format File Writer has no
configurable properties other than Name and Description.

Table 6-19: GIF File Writer Properties

iTools State

TheiTools State File Writer properties are:

Property Control Type: Values

None TheiTool State File Writer has no configurable properties
other than Name and Description.

Table 6-20: iTools State File Writer Properties
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Joint Photographic Experts Group

The Joint Photographic Experts Group File Writer properties are:

Property Control Type: Values
Color String List: Select a depth from the list. Choose between these
values:
» TrueColor
» Grayscale

Default = TrueColor

Quality Number: Factor from O - 100 determining the level of quality.
Move dider to change the level.

Default =75

Table 6-21: Joint Photographic Experts Group File Writer Properties

JPEG2000
The JPEG2000 File Writer properties are:

Property Control Type: Values
Reversible Boolean: Use reversible (lossless) compression.
Wavelet levels Number: The number of wavelet decomposition levels, or

stages, intherange of 0...15. Higher valuestake longer to store
and read, but may give better compression. The default is 5.

Quality layers Number: A positive integer specifying the number of quality
layers. Each layer contains the information required to
represent the image at a higher quality, given the information
from all the previous layers. A larger number of layers takes
longer to encode and produces a larger file, but provides more
flexibility when decoding.

Table 6-22: JPEG2000 File Writer Properties
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Macintosh PICT
The Macintosh PICT File Writer properties are:

Property Control Type: Values

None The Macintosh PICT File Writer has no configurable
properties other than Name and Description.

Table 6-23: Macintosh PICT File Writer Properties

Portable Network Graphics

The Portable Network Graphics File Writer properties are:

Property Control Type: Values
Bit depth String List: Bit depth in bits. Select a depth from the list.
Choose between these values:
e Automatic
* 8hit
» 24 bit

Default = Automatic

Table 6-24: Portable Network Graphics File Writer Properties
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Tag Image File Format

The Tag Image File Format File Writer properties are:

113

Property Control Type: Values
Bit depth String List: Bit depth in bits. Select a depth from the list.
Choose between these values:
» Automatic
* 8hit
» 24 bit
Default = Automatic
Compression String List: Compression type. Select atype from the list.

Choose between these values:
* None

» Packbits

» JPEG

Default = None

Table 6-25: Tag Image File Format File Writer Properties

Windows Bitmap

The Windows Bitmap File Writer properties are:

Property

Control Type: Values

Bit depth

String List: Bit depth in bits. Select a depth from the list.
Choose between these values:

» Automatic
» 8hit
o 24 hit
Default = Automatic

Table 6-26: Windows Bitmap File Writer Properties
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Windows Enhanced Metafile
The Windows Enhanced Metafile File Writer properties are:

Property Control Type: Values

Graphicsformat | Bitmap or Vector: Render graphics using bitmap or vector
output
Note - Only a Window or View can be exported to EMF.

Table 6-27: Windows Enhanced Metafile File Writer Properties

File Writers iTool User’s Guide



Chapter 7

Common Operations

This chapter describes the following common tasks that can be performed with all of the IDL

Intelligent Tools:

Introduction ........................ 116 Morphing ... 131
FileOperations ..................... 117 Additional Operations ............... 132
Rotation ................ ... ... ... 119 Rendering Translucent Objects ........ 136
Transformations .. ................... 123 Operationson Regions of Interest ... ... 137
Filtering .......... ... . 126 Printing ..........co i 138
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Introduction

The Standard IDL iTools supplied in the IDL distribution (iPlot, i Surface, ilmage,
iContour, iVolume, iMap, and iVector) each have many common operations. This
chapter discusses the use of these common operations.

Note

This chapter describes only the Standard IDL iTools, those iTools supplied in the
IDL distribution. Other iTools written by users and third-party developers share a
common interface with the ITT Visua Information Solutions iTools because the
iTools framework is used to create all iTools. However, the specific functionality of
such iTools may be different from the functionality of the iTools described here.

Introduction iTool User’s Guide
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File Operations

File operations are provided in the iToolsto alow you to open files, savefiles, import
variables and files, export variables, or export the contents of the iTool window as an
imagefile.

Opening Files

Datafiles, text files, and previously saved iTools State (* . isv) files can be opened
with File — Open. For more information on opening files, see “Using File Open” on

page 34.
Importing Variables and Files

IDL variables and files can be imported into the current iTool with File — Import.
The IDL Data Import Wizard offers you the choice of importing a variable or afile,
and then asks you to identify the location of the data source and the type of
visualization to be created with the data.

Import a Variable

The Datalmport Wizard canimport an IDL variable created at the IDL command line
or exported from an iTool session into the current iTool. For more information on
importing variables, see “Importing Data from the IDL Session” on page 43.

Import a File

The Data Import Wizard can import text files, datafiles, or image filesinto the
current iTool. For more information on importing files, see “Importing ASCII Data’
on page 36, “Importing Binary Data” on page 37, or “Importing Image Data’ on
page 36.

Saving Files

The current state of theiTool can be saved as an iTools State (* . i sv) file. Whenever
you close an i Tool window, you will be prompted to save the current state as an

* . igv file so that you can return to the current state of the data later when you open
the » . isv file. Other IDL usersrunning IDL 7.1 for Windows, UNIX or Mac OS X
canopen * . isv files.

iTool User's Guide File Operations



118 Chapter 7: Common Operations

Save

File — Save savesthe state of the current iTool to afile. If the file has already been
saved, it will be saved under the same filename it was previously saved under. If the
state has not been previously saved and has no filename, enter afilename. The saved
file can be opened by IDL on either the Windows or the UNIX platform.

Save AsS...

File — Save Asalso savesthe state of the current iTool to afile, but it prompts you to
enter afilename even if the file has been saved previously. Use Save Asto save an
existing iTools State file under a different name.

Exporting Variables and Files

Dataitems created within the current i Tool can be exported as IDL Variables, and the
contents of the current iTool window can be exported as an image file. Select
File — Export, and follow the instructionsin the IDL Data Export Wizard.

Export as a Variable

Data from the currently selected object can be exported as a variable from the IDL
Data Export Wizard to the main IDL program.

For more information, see “ Exporting Data to the IDL Session” on page 50.

Export as a File

The contents of the current window can be exported from the IDL Data Export
Wizard as an imagefile.

For more information, see “ Exporting Image Datato a File’ on page 48.

Exiting the iTool

Clicking the Close buttonxi on theiTool window will close the selected window.
File — Exit also closes the iTool window. You will be prompted to save any changes
to the current state (see File — Save above for details). All visuaizations and views
within the window are removed from memory.

File Operations iTool User’'s Guide
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Rotation

TheiTools provide a number of waysto rotate graphical objects. Objectsthat are 3-D
can berotated freely or along an axis using the mouse. In addition, both 2-D and 3-D
objects can be rotated left or right in 90-degree increments, or they can be rotated by
a specified number of degrees. These tools rotate the entire data space.

Note
Special consideration should be given when attempting to rotate a graphic image
object within ilmage. See for more details.

Mouse Rotation

To rotate a 3-D object with the mouse:
1. Select the object in the iTool window.

2. Click Rotate 9] on the toolbar to enter Rotate mode. The rotation sphere,
consisting of circular x-, y-, and z-dimension axes, is displayed around the
object, asillustrated in Figure 7-1 and Figure 7-2:
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3. 3-D objects can be constrained to rotate only along one of the three displayed
axes, or they can be rotated freely.

« Torotate an object along an axis, position the mouse pointer on the axis.
The constrained rotation pointer « is displayed. Drag in the desired
direction to rotate the object along the selected axis.

Figure 7-1: Rotating a 3-D Object

» Torotate an object freely, position the mouse pointer anywhere on the
object.The free rotation pointer & is displayed. Drag in any direction to
rotate the object in that direction.

Rotation iTool User’s Guide
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£l IDL isurface [Untitled*] : 10l =l
File Edit Insert Operations Window Help

|Elic:k % drag selected item or uze arrow keys to ratate |[55B,491]

Figure 7-2: Free Rotation

4. Click =] or select Edit — Undo to undo therotation, or click x| to leaverotate
mode.

Rotate Left and Rotate Right
To rotate a selected 2-D or 3-D object 90° left or right, select
Operations — Rotate — Rotate L eft or Operations — Rotate — Rotate Right.

Note
For three-dimensional objects, the rotation is about the Z axis.
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Rotate by Specified Angle

To rotate a selected 2-D or 3-D object a specific number of degrees, select
Operations — Rotate — Rotate by Angle, specify the number of degreesin the
Rotate Angle dialog, and click OK.

Enter angle:
[z 2 ‘@
()8 | Cancel |

Figure 7-3: Rotate Angle Dialog

Note
For two-dimensional objects (such as plots, images, annotations, contours, and so
on) the angle is absolute. The rotation angle is remembered and displayed in the
Rotate By Angle dialog. So for example, you can set the angle to zero degreesto
make your visualization angle rotate back to zero. For 3D visualizations, Rotate by
Angleisrelative and does not remember the current rotation angle.

Rotation iTool User’s Guide
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Transformations

Three types of transforms are common to al iTools: Resample, Rotate Data, and
Scale Data.

Resample
The Resampl e transform resamples the selected data. Resampling operation

properties include factors for each dimension of the data, aswell as the interpolation
method to be used.

Fiesample
13t dimension factor |05
2nd dimersion factor |0.5
3rd dimension factor 0.5
W Mearest neighbor
-

Figure 7-4: Resample Dialog

For example, if the X, Y, or Z value of avisualization needs to be different from the
original data value, you can resample the data to adjust the X, Y, or Z value by the
specified resample factor. Or, if the default interpolation method produces
undesirable artifacts in the visualization of the data, you can resample the datawith a
different interpolation method.

To resample data:
1. Select one or more objectsin the iTool window for resampling.
2. Sdlect Operation — Transform — Resample.

3. Usethe property sheet that appears to specify the resampling factor in each
dimension, along with the interpolation method. See “ Resample Properties’ on
page 440 for details.

4. Click OK to resample the data, or Cancel to abort the operation.

iTool User’s Guide Transformations
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Note

For more information on the iTool’s Operations Browser, see Appendix C,
“Operations Properties’.

Rotate Data

The Rotate Datatransform makesit possible to rotate the data within the visualization
by a specified number of degrees without affecting the rest of the data space
(graphical objects and axes).

To rotate data:
1. Sdect the visudization.

2. Select Operation — Transform — Rotate Data. The Rotate Datadialog is
displayed.

il Rotate Data
Rotate Data

Description Ruatate the data by a specified angle

Show dialog True

Angle a

# center offset 0
centeroffest |0
M Nearest neighbor
Extrapolate missing | True

Missingvalue |0
Pivat False

@10z

Cancel |

Figure 7-5: Rotate Data Dialog
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3. Specify the number of degreesto rotate by clicking the up-down control, or by
editing the text.

4. Click OK.

Scale Data

The Scale Data transform makes it possible to scale the data within an object by a
specified scale factor.

To scale data:

1. Select one or more objects which contain the data to be scaled.

2. Select Operations — Scale Data. The Scale Data dialog appears.

il scale Data [ %]

| Scale Data
Diescription | Scale the data by a given factor
Show dialog | True
Seale factor |2

Cancel |

Figure 7-6: Scale Data Dialog

3. Changethe scale factor, if hecessary, by editing the number in the Scale Factor

field, and click OK to scale the selected object(s) or Cancel to close the Scale
Data dialog without scaling the object(s).

iTool User’s Guide Transformations



126 Chapter 7: Common Operations

Filtering

Four types of filters are common to al iTools: Smooth filtering, Median Filtering,
Convolution, and Unsharp Masking.

Smooth Filter

To remove unwanted noise from data, apply the Smooth filter to the data.
To apply the Smooth filter:

1. Select the data that you want to smooth.
2. Select Operations — Filter — Smooth.

3. Thesmooth filter editor appears (as shown in the following figure) and desired

Settings can be edited.

Smoath
Diescription  |Perform the smooth operation on the sslected ite
Show dialog |True
‘width 3

J oamon Sgconagd BASIN
b DEM. F
e, OF THE €
T inshasd

& 1002 &

Cancel |

Figure 7-7: The Smooth Filter Editor

4. Click OK and thefilter is applied.
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Median Filter

Median smoothing replaces each point with the median (avalue in an ordered set of
values with an equal number of values above and below it) of the one- or two-
dimensional neighborhood of a given width. It is similar to smoothing with a boxcar
or average filter, but does not blur edges larger than the neighborhood. Median
filtering is effective in removing “salt and pepper” noise (isolated high or low values).

To apply the Median filter:

1. Select the datathat you want to smooth.

2. Select Operations — Filter — Median.

3. Themedian filter editor appears (as shown in the following figure) and desired

settings can be edited.

[rescription

Show dialog

Width

Even average

Median

AT meevitie #FEE DT
/ canon onogt EASIN
4

Ferform the median filker operation on the zelec

True
3
False

DEM. F

& 1002 G

Cancel |

Figure 7-8: The Median Filter Editor

4. Click OK and thefilter is applied.
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Convolution Filter

Filtering

To convolve data

1
2.

Select the data to be convolved.

Chapter 7: Common Operations

Select Operations — Filter — Convolution. The Convolution Kernel Editor

dialog is displayed.

#l Convolution Kernel Editor

Use invalid walue  False
Inalid value 0
Fieplacement value 0

Canvolution 3] 2 1 i 1 2 3]
[Diescription Ferform the convalution opers i
Filter Tent -2
Mumber of colurmne 3 -1 1 2 1
Mumber of raws 3 0 2 n 2
Certer True 1 1 2 1
Auto normalize True 2
Scale factor 13 a
Bias offset 0 LI_I
Eloeiales Wiap around I im0 slice

@uozg

oK | Cancel |

Figure 7-9: Convolution Kernel Editor

The dialog displays an image preview for two-dimensional dataonly. The
View 1D dlice option is always disabled when you use the editor with existing
data. You have access to the option when you open the editor through the
Operations Browser (see “ Convolution Properties” on page 432).
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3. Change Convolution Kernel Editor settings as necessary by modifying any of
the following itemsin the property sheet:

Filter — select afilter type from the list. The default filter is Tent.
Number of Columns (Rows) — edit if necessary.

Center — position is centered by default. Select False to turn centering
off.

Auto nor malize— scaling isautomatic by default. To use adifferent scale
factor, select False and enter avaluein the Scale factor property field. You
can also set Bias offset to add an offset that will be added to the results
after Scale factor.

Edge values— edges wrap around by default. To choose a different edge
format, select Zero result, Repeat last value, or Zero pad from thelist.

Useinvalid value — filtering missing datais off by default. To filter
missing data using an invalid value, select True and enter the valuein the
Invalid value property field. You can also set Replacement valueto give
IDL avalue that will replace missing results.

4. Click OK to apply the filter with the current settings and close the Convolution
Kernel Editor window, or click Cancel to close the window without applying
the filter.

Unsharp Mask Filter

An unsharp-mask filter can be applied to any two-dimensional array or a TrueColor
image. The unsharp mask enhances the contrast between neighboring pixelsin an
image, and iswidely used for astronomical images and for digital photographs.

To apply the Unsharp Mask filter:
1. Select the data that you want to unsharp mask.
2. Sedlect Operations — Filter — Unsharp Mask.

3. Theunsharp mask filter editor appears (as shown in the following figure) and
desired settings can be edited.

iTool User’s Guide
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#il| Unsharp Mask [X]
Unsharp Mask

[rescription

Show dialog True

Amount of filker (%] [100
Fiadius in pixels 3
Clipping threshold [0

& 1002 G

Cancel |

Figure 7-10: The Unsharp Mask Filter Editor

4. Click OK and thefilter is applied.
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Morphing

Mathematical morphology is amethod of processing digital images on the basis of
shape. Morphing is available when working with images, surfaces, and contours. Six
morphing options are available for use in iTools: dilate, erode, morph open, morph
close, morph gradient, and morph tophat.

Morphing

Option Description

Dilate Dilate is commonly known as “fill”, “expand”, or “grow.” It
can be used to fill “holes’ of asize equal to or smaller than the
structuring element.

Erode Erode does to the background what dilation does to the
foreground. Given an image and a structuring element, erode
can be used to remove idands smaller than the structuring
element.

Morph open M orph open is simply an erosion operation followed by a
dilation operation. Applying morph open more than once
produces no further effect.

Morph close Morph closeis simply adilation operation followed by an
erosion operation. Applying morph close more than once
produces no further effect.

Morph gradient M orph gradient isthe subtraction of an eroded version of the
original image from a dilated version of the original image.

Morph tophat M orph tophat isimplemented by first applying the opening
operator to the original image, then subtracting the result from
the original image. Applying tophat shows the bright peaks
within the image.

Table 7-1: Morph Menu Options

To apply a morphology option:
1. Select the object to be morphed.

2. Sedlect Operations — Morph — <option>.
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Additional Operations

The Histogram, Statistics, and Console tools display additional information about
data displayed in the iTool windows, and about operations performed with the iTools.

Plotting a Histogram

Histogram displays a histogram plot of the data currently selected in the iTool
window. The Histogram plot appears in a separate i Plot window.

) 1DL iPlot Histogram Hi[=] E3
File Edit Insert Operations Window Help
] = A = e e R T RN i RPN [ = = R
] O O
: T 1T 71 | T 177 ‘ | L | T 1T T T ]:
1200 | —
1000 —
800 —
o - -1 o
600 — —
400 :— —
= | — \ Pilfas SN e
0 100 150 200 250
O ] ]
|Eli:k on item to select, or click & drag selection box |[1 17.489]
Figure 7-11: Histogram Plot
To display a histogram plot:

1. Select an object or group of objectsin theiTool window.

2. Select Operations — Histogram.
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Displaying Statistics

133

The Statistics dialog displays all available statistical information pertaining to the
object or objects currently selected in the iTool window.

To display the Statistics dialog:

1. Select an object or agroup of objectsin the iTools window.

2. Sdlect Operations — Statistics. The Statistics window is displayed.

iTool User’s Guide

{5l Display statistics for the selected item
File Edit

=] E3

iTools Statisties
Fri Jun 11 15:30:57 2004

Channel 2 histogram

Standard Deviation: 55.4114
Absolute Deviation: 39.3921
Skevmess: 1.92229
Kurtosis-3: 2.74756

Channel 2 histogram wvalues
Dimensions: [256]

Mean : i3z, 121
Total: 33823
Minimum; 0

e [0]
Mazimum;: 1362

at: [45]
Variance: 53564
Standard Deviation: 231.439
Absolute Deviation: 145.991
Skevmness: 3.0516
Kurtosis-3: CEOEDEE

Channel 2 histogram locations

Dimensions: [256]
Mean : 12755
Total: 32640
Minimum; 0

e [0]
Mazimum;: 255

at: [255]
Variance: 5482.67

Standard Deviation: 74.045
Absolute Deviation: 64
Skevmness:
Kurtosis-3:

Kl

Channel 2

Dimensions: [227. 149]
Mean : 81.4836
Total: 2.75603e+006
Minimum; 15

at: [178. 52]
Mazimum;: 255

at: [55, 0]
Variance: 3070.42

0
-1.21407

(33823 elements

o

Figure 7-12: The iTools Statistics Window
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Theinformation displayed in the Statistics window varies depending upon the type of
objects selected.

»  For scalars, the name of the variable and its value are displayed in the Statistics
window.

*  For arrays, the following information is displayed:
*  Name
e Maximum and location
* Dimensions
e Standard deviation
¢ Mean
e Variance
* Absolute deviation
o Tota
» Skewness
e Minimum & location
* Kurtosis-3

Theinformation in the Statistics window can be edited (by selecting Edit), printed, or
saved as afile.

*  On Windows platforms, the standard Windows editing context menu
containing Cut, Copy, Paste and Delete commands can be displayed by right-
clicking anywhere in the Stati stics window.

¢ OnUNIX platforms, use the left or right mouse buttons to cut, copy or paste.
To savethetext asan ASCI|I file:
1. Seect File— Save As.

2. Enter afilename. If the filename already exists, you will be asked if you want
to replace thefile.

3. Select Cancel to return to the Statistics window without saving thefile.

To print thetext, select File — Print. The standard Windows or Motif printer dialogis
displayed.
To close the Statistics window, select File — Close.
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Resetting Dataspace Ranges

You can reset the ranges of your data space to accommodate al your contained
visualizations. When you reset your ranges, the following properties of the data space
arereset to avalue of True:

e Automatic X range updates
e Automatic Y range updates
e Automatic Z range updates
To reset the ranges of your data space, select Window — Reset Dataspace Range.
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Rendering Translucent Objects

Within iTools, you can set the transparency of an object to make it appear totally
opaque, transparent, or translucent. | sosurface objects are just such a case. Text
objects can also be made partialy transparent so that you can see through the labels
on acomplex plot and still see both the labels and the data. In the majority of
scenarioswhere you will utilize opague data objects and translucent text labeling, this
translucent rendering works very well.

It isimportant to know, however, that trand ucent rendering does not always work
well in more complex situations. This is because translucent objects must be strictly
rendered from the back (far from the viewer) towards the front (closer to the viewer).
IDL accomplishes translucent rendering by blending the pixels already drawn on the
device with the pixels that are drawn to represent atranslucent object. Therefore, it is
important that the objects that are positioned behind the translucent object be
rendered before the translucent object. If the ordering is not correct, then you will not
be able to see the objects behind the translucent object.

For most cases in iTools, ordering is not a problem. If you encounter it as a problem,
the Bring to Front (and related) operation can help you improve the appearance of
your translucent objects. In some cases, however, the ordering is not easily
accomplished. For example, a complex isosurface rendered as a translucent object
does not always appear correct from all angles.

An isosurface is composed of alarge number of triangles stored in an IDLgrPolygon
object. The triangles are always drawn in the same order, the order in which they are
stored in the object. Thus, as the viewing angle changes, the apparent back-to-front
ordering of the triangles also changes. In some cases, the triangles closest to the
viewer draw first and end up blocking the view of other triangles drawn later and
behind them that should be visible through the translucent triangles drawn first.

For all these reasons, transparency should be used with care in dealing with objects
like a complex isosurface. The rendering of these objects ultimately may not appear
correct.

Note
For more detailed information on alpha channel support in IDL Object Graphics,
see “ Controlling Object Transparency” (Chapter 2, Object Programming).
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Operations on Regions of Interest

A region of interest (or ROI) is an areathat contains data you wish to identify. An
ROI can be drawn anywhere within your image and can be selected from rectangular,
dliptical, polygonal, and freehand region of interest buttons on the ilmage Image
Panel. You can also apply operations to image data contained within an ROI area.

Some operations applied to ROIs affect the ROI data while others affect the ROI
vertices.

Operations Modifying ROI Data

If the operation acts on the pixel values of the underlying data, the pixelsthat are
contai ned within the ROI are changed as a result of the operation. Pixel values
outside of the ROI arearemain unchanged but pixel values within the ROI are set to
correspond with the pixel result of the chosen operation.

Examples of operations acting upon the ROI data are:
» Filter operations including Convolution, Median, Smooth, Roberts, and Sobel
* Morphological operations

e Transform operations including scaling and inverting data
Operations Modifying ROI Vertices

If the operation acts on the vertices of the ROI itself, the vertices are changed as a
result of the operation. If the entire image is selected for an operation, the ROI will
follow the behavior of the entire image as the operation acts upon it. If only the ROI
is selected, then only the ROI will respond to the operation.

Examples of operations acting upon the ROI vertices are;
» Rotateright, left, or by a specified angle
e Hip horizonta or vertical

* Region grow
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Printing

File — Print sends the current view of the contents of the graphics window to the
specified printer viathe standard Windows or Motif printer dialog. If the contents
have been modified in the current view, they will appear modified in the printer
output.

To print the contents of the graphics window:
1. Seect File — Print. The standard Windows or Motif printer dialog appears.
2. Select the desired printer and printer properties from the printer dialog.
3. Click Print. The current view of the contents of the graphics window is sent to
the chosen printer, with the chosen options.

Print Preview

ThePrint Preview didoginiTools allows you to view and manipulate your i Tool
window content before sending it to the printer.

To open the Print Preview dialog, select File — Print Preview...

You can reposition your content in the Print Preview window by clicking it and
dragging it to anew location. If you move your content in such away that part of itis
no longer visiblein the Print Preview dialog, this same part will not be shown when
printed.

Note
If your Print Preview dialog shows the red border, it will not appear on paper when
printed.

You can resize your content by clicking and dragging the small black rectangle at the
upper right corner of the window area. The aspect ratio of the content cannot be
changed. If Center is unchecked then the content will be resized while keeping the
location of the lower left corner static. If Center is checked then resizing will take
place while keeping the content centered.
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The Print Preview diaog and its functions are shown here:

il Print Preview

X Margin [0.00 ' Margin |0.00 width |7.65 Height |5.32 Inches 2 Fieset

Help | Orisntation: | Portrait ~| [ Center W Border Setup Frint Close

Figure 7-13: The Print Preview Dialog
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Component

Function

X Margin

Sets the left margin to your desired value. Values can be
manually entered.

Y Margin

Sets the bottom margin to your desired value. Values can be
manually entered.

Width

Select your desired printout width. Values can be manually
entered. Only positive values are accepted. The aspect ratio of
the content is kept constant so a change in width will also
change the height.

Height

Select your desired printout height. Values can be manually
entered. Only positive val ues are accepted. The aspect ratio of
the content is kept constant so a change in height will also
change the width.

Units

Set width and height unitsininchesor centimeters. Defaultis
inches.

Reset

Resets all settings to the original value when the Print
Preview dialog was first opened. The margins, units, center,
and border settingswill be reset to defaults and the sizeisreset
based on the size of the tool window.

Help

Thisinvokesthe IDL help for print and print preview
procedures.

Orientation

Select Portrait or Landscape. Changing the orientation will
reset the X and Y margins and the width and height, unlessthe
Center check box is checked, in which case the width and
height will be reset but the image will remain centered.
Default is Portrait.

Center

Click to center your content on the page. When center is
checked the X and Y margin text boxes are no longer available
and the ability to drag the image with the mouse is removed.
Default is off.

Printing

Table 7-2: Print Preview Functions
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Component Function

Border Click to show or hide the content border as ared outline. The
border does not print and is included only to indicate the
boundary of the contents. The border setting is not saved.
Default is on.

Setup Select to edit printer information. If the Print button is pressed
while in the setup dialog, the contents of the Print Preview
dialog will be printed and the dialog will be dismissed.

Print Prints the contents of the Print Preview dialog to the currently
selected printer and closes the dialog.

Close Closesthe Print Preview dialog and saves the current settings

without printing.

iTool User’s Guide
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wWorking with Macros

This chapter describes how to use the iTool macros.

Introduction ........................ 144 UsingtheMacro Editor .............. 160
What AreMacros? . .................. 145 Understanding Itemsin the Macro Editor 171
RecordingMacros ................... 147 Making Selection and Tool Changes .... 186
RunningMacros .................... 153 Importing and Exporting Macros .. .. ... 193
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Chapter 8: Working with Macros

Introduction

Introduction

The macrosin IDL iTools provide a shortcut mechanism that lets you quickly and
automatically repeat a sequence of operations. You can record a series of actionsin
oneiTool or several iTools, save the series as amacro, and then apply it to anew set
of datato save you from having to repeat the actions manually.

This chapter discusses the following areas:

More information about macros (see “What Are Macros?’ on page 145)
Recording macros (see “Recording Macros’ on page 147)

Running macros (see “Running Macros’ on page 153)

Editing macros (see “Using the Macro Editor” on page 160)

Making selection and tool changes within a macro (see “Making Selection and
Tool Changes’ on page 186)

Importing and exporting macros (see “Importing and Exporting Macros’ on
page 193)
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What Are Macros?

In the context of theiTools, amacro is a collection of operations and property values
that can be applied to an existing visualization or visualizations. There are two kinds
of macros, depending on what you have selected when you start recording. For more
information, see “Macro Type Based on Recording Selection” on page 186.

Macros are not linked to the objects or visualizations to which they are applied. When
you run amacro, the operations or property settings apply to the objects currently
selected. (The macro system does include functionality to change selections and tools
during the execution of a macro. For more information, see “Making Selection and
Tool Changes’ on page 186.) This means that property settings can be applied to
multiple visuaization types, unlike property settingsin styles.

Note
Property settings in macros apply to the selection, but are not tied to visualization

type, whereas in styles they are tied to visualization type and might or might not
apply to selection.

The following figure shows part of the display of the Macro Editor, covered in detail
in “Using the Macro Editor” on page 160:

El+23 Macros Sample Macro
S8 5 ample Macio Mame Sample Macr
W ]
,.Trm Selection Change Description Calor, smoath, ticks
SetPraperty: Color Display intermediate steps  |Fake

-2 Smooth
i Selection Change
e SetProperty: Minor ticks

Figure 8-1: A Macro in the iTools Macro Editor

Thisfigure shows an example macro called New Macro, composed of several
operations and property settings. Operations in this macro change the selection and
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apply the smooth operation. Property settings change the color and minor ticks
properties.

Macro information is stored in one or more macro files located on your system.
Macros are stored in IDL SAVE files. Macros are stored in a subdirectory of the
user’'s . idal directory. When you create a new macro within aniTool, it will
automatically be saved in the specified location.

Note
Macro information is never stored along with aniTool.
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Secording Macros

You can create macros in two ways.

e Using the recording functionality in the iTools Operations — M acros menu,
described in this section

* Using the Macro Editor, described in “Using the Macro Editor” on page 160

To record a macro:
1. StartaniTool.
2. Select Operations — Macros — Start Recording.

3. If the Start Recording dialog appears (asit doesif the Show dialog property
is True), select whether to record manipulator steps and press OK, which puts
the iTools system into recording mode.

#il start Recording E3

Start Recording
Diescription Start Recording

Show dialog True
Record manipulatar steps  |False

] I Eancell

Figure 8-2: The Start Recording Dialog

Note
For more information on recording manipulator steps, see “ Capturing

Intermediate Manipulations’ on page 148.

4, Select operations or set properties as desired to create the macro.
5. Select Operations — Macros — Stop Recording to complete the recording.
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Putting the iTools system into recording mode creates a new macro folder in the
macro registry, using a unique name based on ‘New Macro’ (as shown in the macro
tree; see“ The Macro Tree” on page 163). If the New Macro folder already exists,
then the new name is New Macro (1) and so on until the system finds a uniquely
numbered name. You can change the macro’s name when macro recording finishes.

At the end of recording, DL savesthe completed macro, and the Macro Editor opens.
Note that using the Stop Recor ding menu command is the only way to stop
recording without exiting the iTools system. Changing tools or closing the tool does
not stop recording, and arecording started in oneiTool will continue to other i Tools.
You can select the Stop Recor ding command in any activeiTool.

Note
What you select in the iTools system before starting recording dictates what
happens when you run the compl eted macro. For more information, see “Macro
Type Based on Recording Selection” on page 186.

Capturing Intermediate Manipulations

A manipulation such as Translate typically consists of a series of transformations
based on the screen position of the mouse. They start with a mouse-down operation
and end with amouse-up operation, but each mouse motion while the mouse button is
down generates atransformation. Typically, when amanipulation such as Translate or
Rotate is recorded, a single macro item is created that contains the overall trandation
from mouse-down to mouse-up. This applies to the history item that is created
whether recording or not. When this macro item is processed during macro playback,
the complete transformation is applied, but the individual transformations based on
the individual mouse motions are not available.

A different mode of recording has been added which alows arecording of a
manipul ation to save the individual steps based on each mouse movement. Thisis
useful if the purpose of the macro isto demonstrate the transformation such as a
smooth 3D rotation of a surface. This new mode records each step of the

mani pul ation while the mouse is down, based on the original motion events from the
operating system.

A new property, Record manipulator steps, has been added to the Start Recor ding
operation. This Boolean property lets you specify whether to record the individual
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movements of a manipulation. The default value is False, meaning that the macro
recording captures only the overall transformation rather than individual steps.

This property applies to the following manipulators when they are used within a
recording:

¢ Rotate

e Trandate (includes Image Plane translation)
* Scdle

* View Pan

e View Zoom

Whilethey are distinctly different properties, the value of Recor d manipulator steps
is used to set the default value for the Display inter mediate steps property of the
macro itself. If Record manipulator stepsisset to True when starting arecording, it
ismost likely that the user wants to see the intermediate steps during playback, so
Display intermediate stepsis set to True to provide that display.

Note that this property applies only to the macro item generated during recording.
The history item generated for a transformation always consists of the single overal
transformation, regardless of the setting of Record manipulator stepsif recording as
well asif not recording.

There are anumber of other manipulators that are not affected by the Recor d
manipulator steps property. For these manipulators, their primary purpose isto
specify an overall movement with the mouse to specify how a succeeding operation
will be applied. Therefore, an overall movement is always used to create asingle
macro item. These other manipulators are the following:

* Crop Box

* Range Box

e Range Pan

* Range Zoom

e LineProfile

»  Surface Contour

Macro Example - Creating a Colorbar

In the following example you will open an image file in ilmage, then add a col orbar,
change its orientation and position, and saveit. You can then run the saved macro
with any appropriate datain iTools (see Running Macros).
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1. InIDL, select File— Open File.

Navigate to the examples\data directory of your IDL installation.
3. Sdectthefilemineral.png.

The image appearsin ilmage.

4. Intheilmage window menu, select Operations — Macros— Start
Recording.

The Start Recording dialog appears:

Ml Start Recording

Start Recording

Show dialog True
Record manipulator steps  |Fakse

5. Click OK to start recording the new macro.
6. SdlectInsert — Colorbar.
A colorbar appears below the image in a horizontal orientation:

0 50 100 150 200 250
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7. Right-click on the colorbar. From the pop-up menu, select Properties.

The image dialog appears:

M| Image C:\IDLWorkspace71\Defau... |Z“E|E|

1 Colorbar
N ame Colorbar ~
Description Colorbar
Show True
Border False
Orientation Horizontal j
Transparency 0
Colar W00
Line style
Line thickness 1
Major ticks 1l
Minor ticks 4
Maior tick, length |1
Minar tick length |1
Tick interval 0
Tick layout Az pluz labelz
Ll Tick directinn Right A boye >
Orientation

8. Click on Horizontal next to the Orientation field. A pull-down list appears.
Select Vertical. Close the dia og.

The colorbar now appearsin avertical orientation, on top of the image.

9. Click on the colorbar and drag it to either side, where you want it to appear.
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10. From the menu, select Operations — Macros— Stop Recording.
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TheiTools Macro Editor dialog opens:

21 iTools Macro Editor,
File Edit Run Help

= 5 Macios New Macro
Ex Mew Macro Mame Colorbar

Dezcription

Dizplay intermediate steps  |False

Step delay [seconds] 0

& X & X

11. Ontheleft side of the dialog under Macros, click New M acro to select it.

12. Ontheright side, the New Macro information appears. Click in the Namefield
to select it and type a name for your new macro (as shown above).

13. Select File — Savein the dialog menu. Close the dialog.

You can now use this same macro on any visualization by selecting
Operations — Run Macro from any iTools window.

You can also call amacro as akeyword (MACRO_NAMES) from actions or within
an iTools command.
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Sunning Macros

When you run amacro, its operations apply to the item or items selected in the active
iTool.

Note
For more information on a macro’s application to the current selection, see “Macro
Type Based on Recording Selection” on page 186.

To run amacro, do one of the following:
e FromaniTool window, select Operations — Macros — Run Macro

¢ From the Macro Editor, select the macro to run and then select
Run — Run Macro

e AtthelDL command line, use the MACRO_NAMES keyword with an i Tool
command

Macro items are processed sequentially, each item either applying an operation or
applying property values. Macros can contain operations that change the selection so
that subsequent operations or property settings apply to different visualization objects
in one or more iTools. For more information, see “Making Selection and Tool
Changes’ on page 186.

While the macro is running, you have access to the M acro Controls diaog, which
lets you pause, step, and stop the macro. You can also hide or show intermediate steps
in the macro, set the step delay, and hide or show the macro items. For more
information, see “Using the Macro Controls Dialog” on page 156.

After running a macro, you can use the Undo/Redo operation, which treats the
actions performed by a macro as a single event. This means that if you run a macro
and then select Undo, all of the operations and properties changed by the macro
revert to their pre-macro values.

iTool User's Guide Running Macros
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Running from the Operations Menu

You can run a macro by selecting Operations — Macros — Run Macros from any
open iTool. This selection opens the Run Macr o dialog, as shown in Figure 8-3.

# Run Macro E3 |

Select Macro:

Plot Line
Sample Macro

td acro Dezcription:

IEIpen, irmert, rotate, smooth

[T Display intermediate steps

|n.nnnnnn Step delay [seconds]

Help | (] Cancel

Figure 8-3: The Run Macro Dialog

Thisdialog lets you select the macro to run. The macro names are obtained from all
saved macros. Macros that have been created in the macro editor, but not saved are
not available. By default, thefirst item in the list is selected, and the description of
that first macro appears in the M acro Description field. After you select a macro
name from the list, the M acro Description field is updated with the description of
the selected macro.

The Display intermediate steps option is set based on the value of the macro
property of the same name. Set it to display each step of the macro asit runs, or clear
it to prevent any updates of the display until the macro is complete. The Step delay
field displays the number of seconds IDL delays between each step of the macro. You
can change the delay by entering a floating-point value in the field. The minimum
delay is 0.0 seconds; the maximum delay is 60.0 seconds. IDL truncates the delay
value to fall within that range after you click OK.

The values of both of these properties are retrieved from the specified macro when
you select it in the list. Changes made to these properties with this dialog affect the
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succeeding invocation of the macro specified, but are not applied to the macro itself.
Thislets the macro properties maintain default values while the settings of the dialog
can be modified for a single invocation. To make a permanent change to these
properties, edit them in the Macro Editor and save your changes. For more
information on these properties, see “ The Macro Property Sheet” on page 163.

To run amacro from this dialog, either:
* Double-click itsnamein thelist
 Sdectitsnameinthelist and click OK

Running from the Macro Editor

You can run macros from within the Macro Editor by doing the following:
1. Inthe macro-tree panel (top left), select the macro to run.
2. Select Run — Run Macro.
The macro runs on the selected visualization or visualizationsin the active i Tool.

For more information, see “Using the Macro Editor” on page 160.
Running from the Command Line

You can also apply macros in a non-interactive situation by running them from the
IDL command line.

TheiToolsroutines (such as 1pr.oT) have aMACRO_NAMES keyword that you can
set when calling them. For example, you can enter the following at the command line,
if you have amacro named ‘ plotmacro’ already defined:

IPLOT, RANDOMU (1, 20), MACRO_NAMES='plotmacro'

This command creates a simple two-dimensional plot of 20 randomly generated data
points and then applies the ‘ plotmacro’ macro to it.

The keyword can take either asingle string, as in the example above, or an array of
strings. In the latter case, the macro names are retrieved and run sequentially at the
conclusion of theiTool’s actions. This action follows the creation of theiTool and, if
applicable, any visualization created by the command.

Note
For more information on the MACRO_NAMES keyword, see the iTools routine
commandsin the IDL Reference Guide.
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Using the Macro Controls Dialog

TheMacro Controls diaog is afloating dialog that, when launched, appearsin the
bottom-right corner of the iTool window containing the running macro. You cannot
resize or closeit, but you can move it to a different location. It appearsinitially inits
small or collapsed form, as shown in Figure 8-4.

Macro Controls |

W vimle 2|~

Figure 8-4: The Macro Controls Dialog (Collapsed) While Running

The Macro Controls dialog lets you:
e Pause and continue the currently running macro
e Step through the macro oneitem at atime
e Stop the macro
» Hide or show the macro’s intermediate steps
*  Setthestep delay
* Hide or show the macro items
These actions are described in more detail below.
Continue / Pause

If the macro is running, the button label isthe pause symbol. Click this button to
pause the macro. Figure 8-4 shows the M acro Controls dialog while running.

If the macro is paused, the button label is the continue symbol. Click this button to
resume macro execution. Figure 8-5 shows the Macro Controls dialog while paused.

Macro Controls |

AL

Figure 8-5: The Macro Controls Dialog (Collapsed) While Paused
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Note
Under Microsoft Windows systems, you can invoke either action by pressing F5.

Step

When amacro is paused, you can click the button with the step symbol to execute the
next macro item. When amacro is running, this button is desensitized.

Note
Under Microsoft Windows systems, you can invoke this action by pressing the right
arrow key.

The macro step delay (if nonzero) is not applied when you click the Step button. In
addition, the discrete delay from a Delay or Step Delay Change operation is not
applied. For more information, see “Delay Operation Item” on page 182 or “ Step
Delay Change Operation Item” on page 183.

Stop

You can use the button with the stop symbol to stop execution of the macro. The
remaining macro items are skipped, and the Macro Controls diaog is dismissed.
You can use the Stop button while the macro is paused or running.

Hide Steps / Show Steps

If the intermediate steps of the macro are being displayed, the button label isthe
closed-eye image, for Hide Steps. Click this button to turn off the display of
intermediate steps.

If the intermediate steps of the macro are not being displayed, the button label is the
open-eye image, for Show Steps. Click this button to turn on the display of
intermediate steps.

Using these controls lets you interactively toggle whether the display of the iTool
window is updated after the execution of each macro item. This ability has severa
useful applications. If the list of macro itemsis displayed (see “ Show Macro Items/
Hide Macro Items’ on page 158), you can monitor what the macro is doing and
interactively turn on the display of intermediate steps for a particular part of the
macro. You can also interactively test amacro playback when planning to insert Step
Display Change operationsinto the macro. I nserting these operations might be useful
when amacro recording contains many intermediate steps, but the author of the
macro wants to show only a subset of the steps. For more information on this
operation, see “ Step Display Change Operation Item” on page 184.
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Set Step Delay

You can use the button with the hourglass symbol to set the step delay. This action
pops up afloating dialog, shown in Figure 8-6, that allows setting the step delay in
seconds. The Set Step Delay button is active while the macro is paused and whileitis
running. You cannot resize the Step Delay window, but you can move and close it.

Step delay =]

| 7.10000

K1l i

Figure 8-6: The Step Delay Window of the Macro Controls Dialog

You can set the step delay to afloating-point value by either:
e Using the Step Delay window’s slider
e Typing avaluein the window’sfield

The minimum value is 0.0 seconds, the maximum value is 60.0 seconds, and the
default step is 0.01 seconds. You can set the step delay value while the macro is
paused or running.

Modifying the step delay value does not set the macro’s step delay property. Setting
the step delay through the M acro Controls dialog applies atemporary override value
that remainsin effect until the end of the macro execution, until the valueis modified
again with the dialog, or until a Step Delay Change operation is encountered in the
macro items (see “ Step Delay Change Operation Item” on page 183).

Show Macro Items / Hide Macro ltems

If the Macro Controlsdialog is collapsed, you can use the button with the down
arrow (shown in Figure 8-5) to expand the dialog and show the macro items. During
macro execution, the current macro item is selected in the tree view. When the macro
is paused, the tree view shows the macro item to be executed next when you click
either Step or Continue.
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Macro Controls

SIS

Ex Image Transform
i i Selection Change

159

Figure 8-7: The Macro Controls Dialog (Expanded)

If the Macro Controlsdialog is expanded, as shown in Figure 8-7, you can use the
button with the up arrow to collapse the dialog so that macro items are not displayed.

iTool User’s Guide
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=5ing the Macro Editor

You can use the Macro Editor to modify existing macros and create new macros. The
Macro Editor islaunched automatically after you record a macro interactively. You
can aso launch the Macro Editor at any time by selecting

Operations — Macros — Macro Editor from any iTool.

The Macro Editor is a system-wide dialog, shared by all current iTools. Closing all
current iTools does not close the Macro Editor.

I[=] 3

#iliTools Macro Editor
File Edit Run Help

Ea Macroz SetProperty: Color
=] x Sample Macro Colar ED[255,255,29]

i i Selection Changs

¥ SetProperty: Calor

= Smooth

i Selection Changs
SetProperty: Minor ticks

+ - Image Transform
-2 Plat Line

2l x i
Ela History = IMAGE TODL [Cloged - 1]
{23 PLOT TOOL (Closed - 1) Hame IMAGE TOOL [Closed - 1)
)£ IMAGE TOOL [Closed - 1) S

,53& Stop Recording
i Selection Changs
& Start Recording
= Open...

% Invert Image

b Rotate

= Smooth

,53& Stop Recording
MaGE TOOL
-] Visualizations

{0 Annatations i
#-{{] Macro Taals |

Figure 8-8: The Macro Editor

Figure 8-8 shows the Macro Editor with the History folder expanded to show the
history items that were generated while the ilmage tool was open (that is, all ilmage
operations, whether recorded in amacro or not). The Macrosfolder in the upper-right
panel shows a macro with its SetProperty item selected.

Using the Macro Editor iTool User’'s Guide
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Understanding the Macro Editor

The Macro Editor consists of four panels and two sets of add/remove buttons. The
four panels consist of the two macro panels on the top and the two source panels on
the bottom. You use the add/remove buttons to move operations and settings from the
source panels to the macro panels.

The Menu Bar

The following menus appear on the Macro Editor menu bar:

* File
o Edit
* Run
* Help

You can use the Edit and Run operations in aright-click context menu on itemsin
the macro and source trees.

The File menu, shown in Table 8-1, contains tools for creating, importing, exporting,
and saving macros.

Menu Function
Selection

New Creates anew macro in the macro tree, with a name based on
‘New Macro.” If New Macro already exists, then the new name
isNew Macro (1) and so on until the system finds a uniquely
numbered name.

Import... Imports a macro from an external file. See “Importing and
Exporting Macros’ on page 193 for details.

Export... Exports the selected macro to an external file. See “Importing
and Exporting Macros’ on page 193 for details.

Save Savesall macrosto external IDL SAVE files with names based
on the macro names.

Close Closesthe Macro Editor, prompting you to save any unsaved
macro changes.

Table 8-1: The File Menu
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The Edit menu, shown in Table 8-2, contains tools for editing, deleting, duplicating,
and moving items within the macro and source trees.

Menu Function
Selection

Cut Copiesthe selected item to an interna clipboard and removes
theitem from the tree.

Copy Copies the selected item to an internal clipboard.

Paste Pastes the contents of the internal clipboard into the tree.

Delete Deletes the selected item without making a copy. If the
selected item is a SetProperty item and the last selection was
in the macro property sheet, this action del etes selected
properties from the SetProperty item. If the last selection was
in the macro tree, the whole SetProperty item is deleted.

Duplicate Duplicates the selected item.

Move Item Up M oves the selected item up one position in the tree.

Move Item Down | Moves the selected item down one position in the tree.

Table 8-2: The Edit Menu

The Run menu contains only one operation: Run Macro, which runs the selected
macro. See “Running from the Macro Editor” on page 155 for details.

The Help menu opens the online help for the Macro Editor.
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The Macro Tree

The macro tree (top left) contains folders for existing macros, as shown in Figure 8-9.
Macros are indicated by the gearsfolder icon. Macro items are indicated by their own
object icons or by the SetProperty icon.

Sample Macro

----- Jn Selection Change

-------- ¥ SetProperty: Colar

----- Z  Smooth

----- Jn Selection Change

-------- ¥ SetProperty: Minor ticks
[—]x Image Tranzform

----- Jn Selection Change

- Open...

=458 Plat Line
2% SetProperty: Color ..

Figure 8-9: The Macro Editor's Macro Tree

Clicking on an item in the tree selects the item and displays its property sheet to the
right of the tree panel. Right-clicking within the tree brings up the context menu of
available actions (see“ The Menu Bar” on page 161). If you right-click on atreeitem,
then that item is selected.

For more information on these items, see “Macro Items’ on page 171.
The Macro Property Sheet

The macro property sheet (top right) lets you set properties of macro folders and
items.

To see amacro’s properties, click onits folder in the macro tree. The macro’'s
properties appear in the macro property sheet, as shown in Figure 8-10. To change
any of the properties, click on it in the sheet and make the modification you want.
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Sample Macro
M ame Sample Macro
Ciezcriptian Color, smoath, ticks

Display intermediate steps | False
Step delay [zeconds) 0

Figure 8-10: The Macro Editor's Macro Property Sheet: Macro Properties

Macros have several properties, described in Table 8-3.

Property Value
Name Used to select the desired macro from the Run Macro dialog
(for more information, see “Running from the Operations
Menu” on page 154). Also serves as the basis for the filename
of a saved macro.
Description Used to describe the behavior or purpose of the macro. Its

value appearsin the Run Macro dialog's Description field
when you select a macro from the list.

Using the Macro Editor

Table 8-3: Macro Property Values
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Property Value
Display Typicaly set to False so that the display updates only on

intermediate steps

completion of the macro. Set this property to True to display
each step of the macro, which might be useful when using a
macro to animate a series of actions.

Step delay
(seconds)

Used to specify thetimein secondsto delay between each step
of the macro. The default valueis 0.0. The minimum value is
0.0, and the maximum value is 60.0.

Note - You can also add the Delay operation to a macro to
create a single specific delay (see “Delay Operation Item” on
page 182).

Table 8-3: Macro Property Values (Continued)

Note

If Display intermediate stepsis set to False (the default value), updates to the
display are suppressed while a macro is being run. Operations that typically update
the display, such as the Volume Render operation, do not change the display if
Display intermediate stepsis set to False.

iTool User’s Guide
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To see an individual macro item’s properties, click on theitem in the macro tree. The
properties appear in the macro property sheet, as shown in Figure 8-11. To change
any of the properties, click on a property in the sheet and make the modification you

want.

R aotate

MHame Ratate
Diescription [Fotate
% Fiotation |0
% Fotation |0
Z Riotation |30

Figure 8-11: The Macro Editor's Macro Property Sheet: Macro Item

You can modify any properties of amacro item except for user-defined properties,
which are not available for modification.

The Source Tree

The source tree (bottom left), as shown in Figure 8-12, contains the following items
that you can use for macro creation:

History items, grouped by tool (see “History Items’ on page 173)
Visualizations (see “Visualization Items’ on page 176)
Annotations (see “Annotation Items’ on page 177)

Macro tool items (see “Macro Tools Items’ on page 178)

Tool menu items (see “Tool Menus Items’ on page 185)
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R Hiztory -

&7 Wisualizations

-] Annatations

-] Macro Took

=23 Tool Menus
#-{2] File
-2 Edit
#- Insert
-5 Dperations

--[E] Dperations Browser...

#-] Macroz

- E Statistics...

| Histogram

-] Filter

1:| Ratate ar Flip j

T T :

Figure 8-12: The Macro Editor’s Source Tree

You can use these property settings and operations as a source for macro items.
Selecting one of these items displays its properties in the source property sheet next
to the tree panel. While the visualizations and annotations cannot be used directly in
macros, you can use their properties as the source for macro property settings. The
source tree also contains operations for the current tool, in the Tool

Menus — Operations subfolder, which you can use as a source for macro operations.

Clicking on an item in the tree selects the item and displays its property sheet to the
right of the tree panel. You cannot multi-select within the tree. Right-clicking within
the tree brings up the context menu of available actions (see “ The Menu Bar” on
page 161). If you right-click on atree item, then that item is selected.
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The Source Property Sheet

The source property sheet (bottom right) displaysthe properties of itemsin the source
treeto itsleft. As described above, properties can be used as source itemsfor macros.

Line
MHame Line
D ezcription Lire Annotation
Shows True
Transparency |0
Colar o0
Line ztyle
Thickness 1
Arow style | o
&rowhead size |0.05

Figure 8-13: The Macro Editor’'s Source Property Sheet

Figure 8-13 shows the properties for the Line operation, found in the source tree's
Annotations folder. You can multi-select properties in the sheet. Selected properties
may be moved to a macro property setting item. Although all propertiesin the source
property sheet are grayed out (desensitized), you can select them for creation of
SetProperty macro items (for more information, see “ SetProperty Settings’ on

page 172).

Note
User-defined properties are available only if they are part of amacro recording; they
will apply like any other property during playback. You cannot otherwise use a
user-defined property (moving, copying, modifying, etc.) in the macros system.

The Add and Remove Buttons

There are two sets of Add and Remove buttons, one for the source and macro trees
and one for the source and macro property sheets. Both sets have similar behavior.
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The ltem Add Button

Theitem Add button (in the left pair) copies items from the History and operations
folders up into macros. If amacro folder is selected in the macro tree then the new
itemis placed at the end of existing items. If amacro item is currently selected in the
macro tree, then the new item is added to the macro folder, immediately following the
selected macro item. If the top-level Macros folder is selected, then anew macrois
created, and the item is placed within it.

With a visualization selected, the Add button adds a ‘ Visualization...” operation to
the macro. Thisitem will make a running macro present the Insert Visualization
dialog to let you define parameters and insert a new visualization. Note that the Show
Dialog property is set to True because you must define the parameters interactively,
unlike with an Insert Visualization operation that has been recorded or copied from
history.

You can select annotations in the source tree to select their properties, but you cannot
move the annotations directly up into macros because they require initialization with
data. The exception is annotations in the History folder (for more information, see
“Annotation Items’ on page 177).

The ltem Remove Button

Theitem Remove button (in the | eft pair) removes the selected item or folder from the
macro tree.

The Property Add Button

The property Add button (in the right pair) moves selected properties up into anew or
existing SetProperty operation in a macro. Running a macro with a SetProperty
operation applies the property setting to the selected visualization, letting you set the
specified property on any applicable object.

Note
Once a property setting is added to a macro, it is no longer tied to a particul ar
visualization type.

If you add a desensitized property to a macro item, the property will be sensitized
(not grayed out) in the macro property sheet.
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If you select an existing SetProperty item in the macro tree, IDL adds propertiesto it
instead of creating a new SetProperty item.

I[=] 3

Ea Macroz SetProperty: Color ...

- Sample Macro Colar .[D,D,D]

g Image Transform Line style

S0 E"vot ine . Thickness |1

e o =t Property: Calor ...
B 2l
-2 Visualizations ;I il |
..... i Plat Name Flat =
----- 2 PlataD Description Plat j
A% Surface B True
4B Image Flot transparency |0
| Contour
..... @ “alume Bt .[D'D'D]
----- 8 |sosuface s e
----- 68 Interval Volume Thickness !
..... @ Image Plane Histogram plat False
----- | Plot Profile Pairts to average |1
..... [ Colorbar Palar plat Falze
----- |e5 H.istogram Fill plat Falze
3 oo e merw
T .. P LI Fill karsnarencu 10 LI

Figure 8-14: An Example Using the Property Add Button

The Property Remove Button

Using the Macro Editor

Figure 8-14 shows a SetProperty macro item created by selecting the Plot
visualization in the source tree and three properties (Color, Line Style, and
Thickness) in the source property sheet. The property Add button copied the desired
property settings up into a SetProperty macro item containing all three properties.

The property Remove button (in the right pair) removes any selected properties from
SetProperty items. It is not enabled for other types of macro items.
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Understanding Items in the Macro Editor

In the Macro Editor, you work with two main groups of items: those that make up a
macro (itemsin the macro tree) and those that you use to create a macro (itemsin the

source tree).

Macro Items

Macro items are the elements that make up a macro, namely operations and property
settings. You insert them into amacro either during recording or, in the Macro Editor,
by moving them from the source tree up into the macro tree. The properties of a
selected macro item appear in the macro property sheet.

E13 Macros SetProperty: Color
238 Sample Macro Color i ](255.255.29)
e Selection Change
b4 S etProperty: Color
Z Smooth

: I Selection Change
2% SetProperty: Minor ticks
Image Tranzfarm

% Plot Line

Figure 8-15: Macro Items in the Macro Editor

Figure 8-15 shows the macro items in the Sample Macro macro, both operations
(Selection Change and Smooth) and property settings (SetProperty: Color,
SetProperty: Minor ticks). Thefirst SetProperty item is selected to show the property
value (Color) that it will set on the selected object during playback.

Operations

Operations are the actions that you want the macro to perform on the selected object
or abjects, such as inserting a plot legend or applying a convolution filter. You can
modify an operation’s properties to customize it.

Some operations have the Show dialog property set to False by default when the
operation is added to amacro, either by recording or in the editor. This setting letsthe
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operation run without displaying its dialog when the macro isrun. In this case, any
operation properties will be obtained from the saved macro item and used during
playback. You can alter the value of this property to allow customization of operation
properties during playback. If the Show dialog property of the macro item is set to
True, then during macro playback the operation's dialog will be displayed, letting you
alter any operation properties. Once the dialog is closed, the execution of the macro
will continue.

SetProperty Settings

SetProperty settings contain only the properties being modified, which will apply to
the currently active object during macro playback. They do not contain the Name and
Description properties typically displayed for an object because the property can
apply to whatever object is selected (that is, these fields are no longer tied to a certain
type). However, if the name and description properties are selected in the editor or
modified in arecording, the SetProperty item will display these properties as
expected.

You can modify propertiesin the Macro Editor to customize your macros.

Source ltems

This group consists of history items and four folders of operation items that you can
use in macro creation: Visualizations, Annotations, Macro Tools, and Tool Menus.
Theitemsin all five groups are also available as a source for property settings to be
added to a SetProperty macro item.
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History Items

The History folder in the source tree, shown in Figure 8-16, contains history items.
The properties of a selected history item appear in the source property sheet.

E..a Higtaory =
-] PLOT TOOL [Clazed - 1]
El{ﬂ [MAGE TOOL [Clozed - 1]
..... 535 Stop Recording

----- Jn Selection Change

----- 5 Start Recording

- Open...

----- &% Stop Recording

F-{_7] IMAGE TOOL

F-7 Wisualizations

FH-{Z] Annotations [
H-Z] Macra Toals LI

- T T 1L

Figure 8-16: The Macro Editor’s History Folder

The History folder records actions that occur in an iTool. The history items are
grouped into foldersfor each tool in current or past use, with each folder named by its
tool identifier (e.g., "PLOT TOOL' for an open iPlot tool). History items will
continue to be added to history folders for the duration of the iTools session. This
sequence of history items thus represents an audit trail for actionstaken in atool. It
also serves as a source for the creation of macros.

Note
The History folder is cleared at the end of an iTools session (through the TRESET
command or by exiting IDL).

When you change a property value in an iTool, IDL creates a corresponding history
item. The name of the property being changed is appended to the name of that item
(e.q., ‘ SetProperty: Color’ instead of simply * SetProperty’). When you select or
deselect an object in an iTool, the name of the object selected or deselected is
concatenated to the name of that item (e.g., ‘ Selection Change: Axes'). In both cases,
this additional information in the audit trail can show which properties were changed
or which objects were selected or desel ected.
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Note
The object nameis specified on history items but not on macro items, because when
you run the macro, it might be operating on different objects based on the current
selection. For more information, see “ Selection Changes’ on page 187.

ltems from Closed Tools

When atool is closed, the name and identifier of the history folder changesto
indicate that the tool has been closed. The string ‘(Closed-N)’ is appended to the
name of the history folder, where N is an integer starting at 1 and isincremented each
time the tool with the same identifier is closed. After atool isclosed and the History
folder renamed, creation of another tool of the same type causes the creation of anew
tool with the name of the tool identifier. Actionsin thistool would be recorded in a
history folder named by the simple tool identifier.

For example, the following sequence creates the History folder items shown in Figure
8-17:

1. Start ilmage, open an image, and apply the Smooth operation.
Close ilmage.
Start ilmage, open an image, and apply the Median operation.
Closeilmage.

Start ilmage, open an image, and apply the Convolution operation.

© o M W DN

Keep ilmage open, start a new ilmage tool, open an image in the new ilmage,
and apply the Dilate operation to it.

Close the second (newer) ilmage.

8. Open the Macro Editor from the existing ilmage tool.
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Figure 8-17: A History Example with Open and Closed Tools

Run Macro Items

The Run Macro operation isitself an operation that will show up in the history and
can be added to a macro. Using the Run Macro macro item lets you nest macros for
grouping of common tasks.

If amacro has been run, you can copy a Run Macro item to a macro from the History
folder. You can also add it from the Tool M enus — Operations — M acr os subfolder
in the source tree. The item contains a M acr o name property to allow specifying the
name of the macro to run. If you copy the item from history, this property is set to the
name of the macro that was run, but you can set it to the name of any macro. If you
add the item from the Tool M enus — Oper ations — M acr os subfolder, the macro
name property will be blank and should be set to the name of the desired macro to
run. If you try to run a macro containing a nested Run Macro operation, you will get
an error dialog if the macro nameisinvalid or the macro cannot be found.
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Visualization Iltems

The Visualizations folder, shown in Figure 8-18, contains the visualizations that you
can usein theiTools.

----- @ Plat3m
@ Surface

1(% Image
@ Contour

----- (8 |zosurface
----- 8 Interval Valume
..... & Image Flane G
----- |5 Plot Profile
..... @ Colorbar
----- |25 Histogram
..... (EJ Light
@ Eﬁle!ta Space ;I

Figure 8-18: The Macro Editor’'s Visualizations Folder

Visualizations require data for their creation, and so you cannot copy default items
from thisfolder directly into a macro. When you add a visualization to a macro from
the Visualizations folder, using the item Add button, the ‘ Visualization...” operation
appears as amacro item with the Show dialog property set to True because you must
define the visualization parameters interactively to define the data. If you want to add
avisualization without having to show the Insert Visualization dialog, add an Insert
Visualization operation from the History folder because that visualization already
contains data.

You can select visualization itemsin the source tree to select their properties and add
them to amacro (e.g., while editing a recorded macro, you could add a SetProperty
item that changes the isovalue of an isosurface).
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Annotation Items

The Annotations folder, shown in Figure 8-19, contains the operations that create
text, line (including geometric shapes), and legend annotations in atool.

-] History
-] Visudlizations

= 5 EmpRn

..... £2 Polygon
-, FreeHand

..... “u Legend

----- |5 Lire Profile
----- (5 Palygonal RO
H-Z] Macra Toals
F-{Z] Tool Menus

Figure 8-19: The Macro Editor's Annotations Folder

Annotations require data for their creation, and so default items from those folders
cannot be copied directly to amacro. You can select annotations in the source tree to
select their properties and add them to a macro (e.g., a SetProperty item that changes
the caption of atext annotation), but you cannot move these items directly up into
macros because they require initialization with data. If you want to add an annotation
directly, you can only add an Insert Annotation operation from the History folder
because that annotation already contains data.
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Macro Tools Items

The Macro Tools folder, shown in Figure 8-20, contains operations that are not in the
standard menu system. You can use these items to build macros.

+-[1] Wisualizations -
+-[1] Annotations
SR | acro Tools

Jm Selection Change

[E] Tool Change

¥ Scale

% Tranzlate

+$ Wiew Pan

4 Rotate

&, View Zoom

ZE Delay

E Step Delay Change

@ Step Dizplay Change
+-C7 Tool Menus -

Figure 8-20: The Macro Editor’'s Macro Tools Folder

The operationsin this folder deal with selection changes, tool changes, and the Scale,
Trandlate, View Pan, Rotate, View Zoom, Range Change, Delay, Step Delay, and Step
Display Change manipulations.

For information on selection and tool changes, see “Making Selection and Tool
Changes’ on page 186.

Scale Operation Item
The Scale operation stores the scaling factors from an interactive scal e manipulation.

Table 8-4 shows the Scale operation’s properties and values.

Property Value
Description Operation description, set by default to Scale
X Scae Factor to scale the selected object’s data in the x direction

Table 8-4: The Scale Operation’s Property Values
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Property Value
Y Scae Factor to scale the selected object’s datain the y direction
Z Scde Factor to scale the selected object’s datain the z direction

Table 8-4: The Scale Operation’s Property Values (Continued)

Note that you could have unpredictable behavior if you modify those propertiesin the
Macro Editor and then run the macro containing the modified operation (e.g., an
object scaled further than desired and thus obscuring important details). Be careful
with estimating these values.

Translate Operation Iltem

The Trand ate operation stores the trandation in pixelsin the x and y directions from
an interactive translate manipulation. This operation lets the macro system record and
play back movements made with the Trand ate manipulator from the i Tools toolbar
(the Arrow icon).

Table 8-5 shows the Trand ate operation’s properties.

Property Value
Description Operation description, set by default to Trandate
X Trandation Number of pixelsto move the selected object in the x direction
Y Translation Number of pixelsto move the selected object in the y direction

Table 8-5: The Translate Operation’s Property Values

Because the [, y] trandation is relative to the selected object’s current position, not
absolute within an iTool view, you could have unpredictable behavior if you modify
those propertiesin the Macro Editor and then run the macro containing the modified
operation (e.g., an object moving out of view). Be careful with estimating these
values.

View Pan Operation Iltem

The View Pan operation stores the movement in pixelsin the x and y directions from
an interactive view pan manipulation. This operation |ets the macro system record
and play back movements made with the View Pan manipulator from theiTools
toolbar (the Hand icon).
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Table 8-6 shows the View Pan operation’s properties and val ues.

Property Value
Description Operation description, set by default to View Pan
X Pan Number of pixelsto pan the view in the x direction
Y Pan Number of pixelsto pan the view in they direction

Table 8-6: The View Pan Operation’s Property Values

Note that you could have unpredictable behavior if you modify those propertiesin the
Macro Editor and then run the macro containing the modified operation (e.g., aview
panned further than desired and thus obscuring important details). Be careful with
estimating these values.

Rotate Operation Item

The Rotate operation stores the rotation angles from an interactive rotate
manipulation. This operation lets the macro system record and play back movements
made with the Rotate manipulator from the iTools toolbar.

Table 8-7 shows the Rotate operation’s properties and val ues.

Property Value
Description Operation description, set by default to Rotate
X Rotation Angle to rotate the selected object about the x-axis
Y Rotation Angle to rotate to move the selected object about the y-axis
Z Rotation Angle to rotate to move the selected object about the z-axis

Table 8-7: The Rotate Operation’s Property Values

Because the [, v, Z] rotation is relative to the selected object’s current position, not
absolute within an iTool view, you could have unpredictable behavior if you modify
those propertiesin the Macro Editor and then run the macro containing the modified
operation (e.g., an object rotating further than desired and thus obscuring important
details). Be careful with estimating these values.
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View Zoom Operation Item

The View Zoom operation stores the zoom percentage from an interactive zoom
manipulation. This operation lets the macro system record and play back movements
made with the View Zoom manipulator from the iTools tool bar.

Table 8-8 shows the View Zoom operation’s properties and val ues.

Property Value

Description Operation description, set by default to Zoom

Zoom Percentage | Zoom percentage on the selected object

Table 8-8: The View Zoom Operation’s Property Values

Because the zoom percentage is relative to the selected object’s current position, not
absolute within an iTool view, you could have unpredictable behavior if you modify
this property in the Macro Editor and then run the macro containing the modified
operation (e.g., an object zooming further in than desired). Be careful with estimating
thisvalue.

Range Change Operation Item

The Range Change operation stores the changes to the dataspace range from
interactive range zoom, range pan and range box manipulators. This operation letsthe
macro system record and play back changes made with the Data Range manipul ator
from the iTools toolbar (the graph icon).

Table 8-9 shows the Range Change operation’s properties and val ues.

Property Value
Description Operation description, set by default to Range Change
X Minimum Minimum value for the x coordinate of the data set
X Maximum Maximum value for the x coordinate of the data set
Y Minimum Minimum value for the y coordinate of the data set
Y Maximum Maximum value for the y coordinate of the data set

Table 8-9: The Range Change Operation’s Property Values

iTool User's Guide Understanding Items in the Macro Editor



182

Chapter 8: Working with Macros

Property Value
Z Minimum Minimum value for the z coordinate of the data set
Z Maximum Maximum value for the z coordinate of the data set

Table 8-9: The Range Change Operation’s Property Values (Continued)

Note that you could have unpredictable behavior if you modify those propertiesin the
Macro Editor and then run the macro containing the modified operation (e.g., the data
range scaled up or down further than desired and thus obscuring important details).
Be careful with estimating these values.

Delay Operation Item

The Delay operation can be added to a macro to cause a discrete delay at a particular
place in amacro. The Delay (seconds) property of the operation allows setting a
value in seconds to delay macro execution. This specific delay allows for a custom
delay at a specified location in amacro, in contrast to the macro’s Step delay
property, which causes a delay between each step of the macro (see “ The Macro
Property Sheet” on page 163).

Note
When you are using the Macro Controls dialog to step manually through a macro,
the delay is not applied. For more information on this dialog operation, see “ Step”
on page 157.

Table 8-10 shows the Delay operation’s properties and val ues.

Property Value

Description Operation description, set by default to Delay.

Delay (seconds) | Value, in seconds, to delay. The default valueis 0.0. The
minimum value is 0.0. There is no maximum value or step.

Table 8-10: The Delay Operation’s Property Values
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Step Delay Change Operation Iltem

The Step Delay Change operation can be added to a macro to change the step delay
during macro execution. The Step Delay property of the operation allows setting a
value in seconds to delay between macro items.

This step delay remains in place until the end of macro execution or until another
Step Delay Change operation is encountered. The Step Delay value from this
operation is not saved in the Step Delay property of the macro containing this
operation. The step delay of the Step Delay Change operation is atemporary override
of the macro’s Step Delay property.

This delay allows setting the step delay for part of amacro. You can use several Step
Delay Change operations within a macro to make different parts of a macro have
delays of different length. If you want a discrete delay in asingle location, use the
Delay operation. For more information, see “Delay Operation Item” on page 182.

Note
When you are using the Macro Controls dialog to step manually through a macro,
the step delay is not applied. For more information on this dialog operation, see
“Step” on page 157.

Table 8-11 shows the Step Delay Change operation’s properties and values.

Property Value
Description Operation description, set by default to “ Change the macro
step delay.”
Delay mode Indicates which delay to use. If Delay modeisset to“Use

specified delay,” the Step delay (seconds) value becomes the
current step delay. If Delay mode is set to “Use macro folder
delay,” the step delay isretrieved from the macro applied to

the current step delay.
Step delay Value, in seconds, to delay. The minimum value is 0.0, the
(seconds) maximum value is 60.0, and the default step is 0.01.

Table 8-11: The Step Delay Change Operation’s Property Values
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Step Display Change Operation Item

The Step Display Change operation can be added to amacro to toggle the visibility of
intermediate steps during macro execution.

The setting for the Display inter mediate steps property remain in place until the end
of macro execution or until another Step Display Change operation is encountered.
The Display intermediate steps value from this operation is not saved in the
corresponding property of the macro containing this operation. The setting is instead
atemporary override of the macro’s Display inter mediate steps property.

This property allows setting the visibility of intermediate steps for part of a macro.
You can use several Step Display Change operations within amacro to make different
parts of amacro show intermediate steps while other parts do not update the display.

Note
An update of the display is aways done at the completion of macro execution.

Table 8-12 shows the Step Display Change operation’s properties and values.

Property Value
Description Operation description, set by default to “ Change the macro
step display”
Display Indicates whether to display intermediate steps, set by default
intermediate steps | to False (do not display intermediate steps)

Table 8-12: The Step Display Change Operation’s Property Values
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Tool Menus Items

The Tool Menus folder, shown in Figure 8-21, contains the operations from the
iTools menus.

-2 History
#-] Wisualizations
-] Annatations
-] Macro Took
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#- Insert
- Dperations
F- Window
-] Help

Figure 8-21: The Macro Editor’s Tool Menus Folder

You can use items from the Tool Menus folder as a source for property settings or as
adirect source for macro items. When you add one of these operations to a macro
(e.g., to change the view layout of an iTool), you can modify the resulting macro

item’s property values to customize the actions taken by the operation when the
macro runs.

Note
These operations are for the current tool. Therefore, thisfolder is no longer
availableif all tools are closed.
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Making Selection and Tool Changes

You can change the selection of objects and even iTools in the course of amacro, to
let you apply macro items to different objects within and across iTools. You can add
these operations during macro recording or by using the Macro Editor, where you can
find the selection change operations in the Macro Tools folder of the source tree.

Macro Type Based on Recording Selection

What you have selected when you start recording a macro gives rise to two general
types of macros, where one of the following statesis true:

e A visualization or annotation selected
« No visualization or annotation selected (e.g., aview selected instead)

In the first case, the macro’sfirst item is a Selection Change operation with the
Selection type property set to Existing Selection. This item represents the selection
active when recording starts. When you play back the macro, it begins to apply its
items (operations, property settings, or both) to the object that is selected when
playback begins.

In the second case, the macro’sfirst item is a Selection Change operation with the
Selection type property set to No Items (De-Select All). When you play back the
macro, the current selection is cleared before additional macro items are processed.
You can create this type of macro if you want it to work on only specific objects or
selections. The macro would typically clear the selection and then select the
particular objects and then operate on them.

About Containers

The following discussion on the creation of these change operations and the
properties of the operation introduces the concept of a container and position in the
container. These concepts apply to both selection and tool changes, with some
differencesin the details.

For both changes, the term container is a generic term for one of theiTools objects
that contains other objects. In relation to selection changes, the commonly referenced
containers are the Data Space, the Annotation Layer, and the Window.

The Data Space contains visualizations that can be referenced by their position in the
container. If you use the Visualization Browser to look at the visualization hierarchy,
you can see that the order of the visualizations within the tree view represents their
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positionsin the container. This arrangement is also true of annotations within the
Annotation Layer.

You can see the Window in the Visualization Browser as well. The Window isa
container that holds Views, and the order of Views within the Window folder of the
Visualization Browser is equivalent to the Views' positions in the container.

In relation to tool changes, the container is the current iTools session, containing all

the tools. The tools container contains the individual tools, which can be referenced

by their zero-based position in the container. The order of the tools is determined by
their order of creation.

Selection Changes

The Selection Change operation is amacro item that can alter the current selection so
that subsequent macro items are applied to different objects. During the recording of
amacro, the selection change operations are added to the macro when the selectionis
changed interactively. In addition, when you start recording a macro, a Selection
Change operation is added to reflect the current state of the selection (for more
information, see “Macro Type Based on Recording Selection” on page 186).

Adding a Selection Change Operation

You can add a Selection Change operation either when you start recording a macro or
during recording.

A Selection Change operation isinserted during recording if the selection is changed
interactively. In this case, the type of the selection change operation is set to Position
in Container. The values of the Container and Item Identifier properties are set. The
value of the Selection Mode property is set to the applicable value of [ ' New
Selection', 'Add to selection', 'Remove from selection'].

Aswith other operations, you can modify and delete the Selection Change operation
by using the Macro Editor. You can also add the operation from the Macro Tools
folder in the source tree.
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Selection Change Operation Properties

Figure 8-22 shows a Selection Change operation’s property shest.

Selection Change

Diezcription Selection Change
Selection ype E wizting Selection
Selection mode Mew Selection
Container

[tern identifier

Position in container |0

Figure 8-22: The Selection Change Operation’s Property Sheet

The Description property is set by default to Selection Change.

The Selection type property indicates the selection upon which the macro will act
when you run it. This property can have the following values:

Property Value Description

Existing Selection | Applies macro to the current selection.

Positionin Applies macro to the object indicated by the Position in
Container Container property.

All in Container | Appliesmacro to al objects in the container.

Table 8-13: The Selection Type Property Values
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Property Value Description

Next in Container | Applies macro to the next object in the container based on the
currently selected object or objectsin the container. If multiple
objects in the container are selected, the object with the
highest position index is used as the starting point from which
to determine the next in container. If the currently selected
object is the last in the container, this operation wraps to the
beginning when selecting the next in container.

Previousin Applies macro to the previous object in the container based on
Container the currently selected object or objects in the container. If
multiple objects in the container are selected, the object with
the lowest position index is used as the starting point from
which to determine the previous in container. If the currently

selected object isthefirst in the container, this operation wraps
to the end when selecting the previous in container.

By Identifier Applies macro to the object indicated by the Item Identifier
property.

All Items Appliesmacro to all itemsin all containers.

No Items (De- Applies macro to no items (requires a Selection Change

select All) operation in the macro to select an object).

Table 8-13: The Selection Type Property Values (Continued)

AsTable 8-13 indicates, several Selection Change properties deal with containers (for
more information, see “About Containers’ on page 186). For example, if the
Container property is set to Data Space, a Selection Change operation with a
Selection Type property of All in Container selects all visualizations.

The Selection mode property indicates the selection upon which the macro will act
when you run it. This property can have the following values (Table 8-14):

Property Value Description

New Selection Makes the current object the selection

Table 8-14: The Selection Mode Property Values
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Property Value Description

Addto Selection | Adds the current object to the selection

Remove from Removes the current object from the selection
Selection

Table 8-14: The Selection Mode Property Values (Continued)

The Container property defines the container within which the Selection Change
operation will act (e.g., Window/View_1/Visualization Layer/Data Space for the first
View's data space).

The Item identifier property names the object upon which the Selection Change
operation will act (e.g., View_1 for thefirst View in the Window).

The Position in container property identifies the selected object’s position by
number (e.g., O for the first item in the Visualization Layer).

Tool Changes

The Tool Change operation represents a macro item that sets the current tool so that
subsequent macro items are applied in adifferent tool. During macro recording, a
Tool Change operation is added when the currently selected tool is changed
interactively. Note that when the tool selection changes because of an operation such
as Histogram rather than changing interactively, a Tool Change operation is not added
because it would be redundant (that is, the tool change is part of such an operation).

Adding a Tool Change Operation

You can add a Tool Change operation either when you record a macro or by adding
the operation from the Macro Editor’s source tree, in the Macro Tools folder.

If the operation is added during recording, the Change type property is set to By
Identifier, and the identifier and position values are set. If it is added through the
Macro Editor, only the Change type and Position in container properties are set (to
By ldentifier and O, respectively).

Aswith other operations, you can modify and delete the Tool Change operation by
using the Macro Editor.
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Tool Change Operation Properties

Figure 8-23 shows a Tool Change operation’s property sheet.

T ool Change
Drezcription Tool Change
Change type By ldentifier
T ool identifier

]

Fozition in container

Figure 8-23: The Tool Change Operation’s Property Sheet

The Description property is set by default to Tool Change.

The Changetype property indicates the kind of tool change that the macro will
perform when you run it. This property can have the following values (Table 8-15):

Property Value Description

By Identifier Change selection to the tool indicated by the Tool Identifier
property

Positionin Change selection to the tool indicated by the Position in

Container Container property

Table 8-15: The Change Type Property Values
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Property Value Description

Next in Container | Change selection to the next tool in the container. If the
current tool isthe last in the container, the search for the next
tool will wrap to the beginning of the container, and the first
tool in the container will become the current tool

Previousin Change selection to the previous tool in the container. If the
Container current tool is the first in the container, the search for the next
tool will wrap to the end of the container, and the last tool in
the container will become the current tool

Table 8-15: The Change Type Property Values (Continued)

Recall that in terms of tool changes, the container means simply the current iTools
session, encompassing al tools. For more information, see “About Containers’ on
page 186.

The Tool identifier property names the tool to which the Tool Change operation will
change (e.g., 'IMAGE TOOL’ for an ilmage tool). This property is used only if the
value of the Change Type property is By Identifier; otherwise, it isignored.

The Position in container property identifies the tool to which the Tool Change
operation will change by number (e.g., O for the first tool in the session). This
property is used only if the value of the Change type property is Position in
Container; otherwise, it isignored.
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Importing and Exporting Macros

You can import a macro from afile by selecting File — Import from the Macro
Editor, which opens a did og that lets you select one or more macro files to import.
Macro filesare IDL SAVE files created by exporting an existing macro.

Note
Macros created in future versions of IDL might contain features not present in the
current release and might not behave as designed. Users will be warned if they are
importing macros from afuture version of IDL.

You can export amacro to afile by selecting File — Export from the Macro Editor.
The filename that you specify will be used to create an IDL SAVE file containing the
macro. The macro to be saved is specified by either the macro folder selected
explicitly or the macro folder containing the selected macro item.

Note
If aRun Macro operation isin the macro being exported, you must export the macro
to which that operation refers as well, to ensure proper playback behavior of the
origina exported macro.
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wWorking with Styles

This chapter introduces IDL iTool styles and discusses the following rel ated-tasks:

What AreStyles? .................... 196 EditingStyles ...................... 210
CreatingStyles. ..................... 198 Setting the Default Style ............. 213
ApplyingStyles ............ ... ..., 204  Importing and Exporting Styles . ... .... 214
EditingStyles. ...................... 210
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What Are Styles?

iTool styles provide a convenient way to store and apply a set of propertiestoitemsin
your iTool. While modifying individual property items within a style has the same
effect as creating a new style that sets the same properties, anew style can be created,
customized, and applied in a current session or in later sessions. Styles provide a
shortcut mechanism that allows you to quickly apply groups of properties to your
visualization, and to automatically alter the properties of newly-created
visualizations. Styles are available across al iTools. For example, astyle created in
the iPlot tool will also appear as a Style selection when working in the ilmage tool.
However, only relevant style properties are applied to a selected visualization.
Property settings for absent visualization items in the style are ignored.

Nearly al properties can be stored in styles. The only exception to this are user-
defined properties (such as the color look-up table associated with an image).
Individual property styles are never global, that is, the color property associated with
aplot object applies only to aplot, and does not affect the color property of a surface.
Nevertheless, a style can easily be created to set the color property for these
individual visualization types.

When applied, styles are not permanently linked to a visualization. In other words,
the visualization is exactly the same as it would be if individual properties had been
set instead of the style being applied. Changes to the style are not automatically
updated in the visualization unless the style is re-applied to the visualization. All of
these characteristics ensure that when an iTool is saved and then shared with any
other users, it will display identically. There is no need to send an associated style
file.

Note
You can share styles with other users. See “Importing and Exporting Styles’ on
page 214 for details.
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Type of Styles

Styleinformation is stored in one or more style fileslocated on your system. The two
classes of stylefiles are System Styles and Personal Styles:

e System Styles— IDL System Styles are pre-loaded in your IDL distribution.
IDL’s supplied System Styles are:

e |IDL Classic - This System Style contains IDL Direct Graphics common
black background with white text and white linestyle.

e |IDL Standard - This System StyleistheiTools default and contains a
white background with black text and black lines.

» Personal Styles— IDL Persona Styles are styleswhich you create. These are
stored inside your .id1 directory. When you create a new style within aniTool,
it isautomatically saved in thislocation.

Note
Style information is stored independently of any iTool. Styles are never
automatically saved by simply making style changesin an iTool. They must always
be saved explicitly.

Applying a Style

As mentioned, System Styles exist in your IDL distribution and are ready to use
immediately (creating your own new Personal Stylesis discussed at-length in the
Creating Styles section). From an iTool window, in order to apply a style, select
Edit — Style —» Apply Style... or Edit — Style — Style Editor...

For more in-depth information on style application, see “Applying Styles’ on
page 204.
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Steating Styles

There are two ways anew Personal Style can be created. You can usetheiTool's
Style Editor or you can select one or more visualizations within your iTool view (or
the view itself) and create a new style. Both of these options are discussed here.

Creating a Style from the Current Visualization

You can create a new style by selecting one or more visualization objects within the
view (or by selecting the entire view). A new style created in this manner will contain
all property settings of the selected objects (or al objectsin the view if nothing was
selected).

Creating a Style From All Items in a View

The following example shows how to create anew style from all itemsin aview:
1. Fromthe DL Command Line, plot asimple line graph within iPlot:
iPlot, RANDOMU (seed, 30)

2. From theiPlot window, select one or more visualization objects or the entire
view within the window. Then select: Edit — Style — Create Style from
Selection...

3. Enter anamefor your new style (in thisexampleit isnamed MyNewStylel) in
the Create Style from Selection dialog shown in the following figure.

il Create Style from Selection [ %]

Enter new style name:

IM_I,IN ewSiylel

" Create using selected items

' Create using all items in view

Help | Eancell

Figure 9-1: Create Style from Selection Dialog (MyNewStylel Style)

4. Now you can select between creating the new style using the selected items or
using all itemsin the view. In thisinstance, choose Create using all itemsin
view.
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5. Select OK and theiTools Style Editor appears.

6. You can now expand the newly named styleto view its properties. Under
MyNewStylel, select Plot and change the Color to your preference as shown
here:

81 iTools Style Editor B ] 5
File Edit Apply Help

B3 My Styles | Plat

EHE MyNewStylel Shaw True

[ Vis.ualizationLayer Plot ransparency |0

Color [(255.29.29) =
: Line style _—
E‘a System Styles Thickness 1
- @R IDL Classic Histogram plat Falze
- @[E 0L Standard Pairts to average |1
@ Currert Style Polar plat Falze
Fill plat Falze
Fill color 128,128,128
Fill transparency |0
Symbol Mo symbol
Sinb e 0.2 Custom Calor.... |
Ize default color  |False
Syrnbiol color .00
Symbol thickness |1
Symbol increment |1

Figure 9-2: Selecting Background Color

7. Changethe Symbol to Asterisk.

8. Now, from the Style Editor window, select the Axis object and change the
color.

9. Sdect File— Saveto save changesto MyNewStylel.

10. Next, from the iPlot window, select Edit — Style — Apply Style and select
MyNewStylel from the Apply Style diaog that appears. Your new style,
which contains changes to your line style color, plot symbol type (asterisks)
and color of plot axes, is applied to the plot object.
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Note
If multiple items of the same class are within a container (e.g. the axes container),
the first one within the container will be used when creating the style.

Creating a Style From Selected Items

The following example shows how to create a new style from selected items within
an iTool view:

1. Fromyour existing iPlot window, select the text annotation tool (theletter A on
the top of the window on the annotation toolbar).

2. Click anywhere in the window you wish to add atitle for your plot. Typein
“My Plot”.

3. Double-click on your new text annotation, and the Visualization Browser
appears. Here you can edit the properties of your annotation. Change the text
font, size, and color.

4. With your text annotation “My Plot” is selected (abox appears around thetitle
when selected), select Edit — Style — Create Style from Selection...

5. Enter aname for your new style in the Create Style from Selection dialog
shown in the following figure.

il Create Style from Selection [ %]

Enter new style name:

INewT extSiylel

' Create using selected items

" Create using all items in view

Help | Eancell

Figure 9-3: Create Style from Selection Dialog (NewTextStylel Style)

6. Nameyour new style NewTextStylel. Now you can select between creating
the new style using the selected items or using all items in the view. In this
instance, choose Create using selected items.

Select OK and theiTools Style Editor appears.

8. Sincewe have already set our text options as we want them to appear, you can
close the Style Editor.
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9. Now open anew iPlot window and add a new title (for example, “My New
Plot") using the text annotation tool.

10. Select Edit — Style — ApplyStyle and select to apply NewTextStylel. This
applies the personal text style to the new annotation.

For details on applying a style to selected items or to all items within aview, or when
launching an iTool, see “Applying Styles’ on page 204. For information on
modifying existing styles, see “Editing Styles’ on page 210.

Note
If nothing is currently selected, then the Visualization Layer within the current view
will be used when creating the style.

Creating a Style from Multiple Selected Items

Within an iTool view, you can select one or more visualization objects or annotations
(or acombination of the two) to be included in a new Personal Style. To select one
object or annotation simply click on the item. To select multiple items, select the first
and then, holding down the Ctrl key, click on the other items.

Changes to the properties of the object or annotation can be made prior to creating a
new style (by double-clicking on the item and altering the propertiesin the
Visualization browser) or after creating a new style (within the iTools Style Editor).

Note

If multiply items of the same class are selected (say two axes), the first one selected
will be used when creating the style.

Creating a New Style from the Style Editor

The Style Editor can be used to manually create a new style and specify the values of
individual properties. Options are available in the Style Editor to duplicate existing
styles, or to copy items from one style to another.

The following example shows how to create anew style using the iTool’s Style
Editor:

1. First, open any iTool window and import some data.

2. FromtheiTool window, select Edit — Style — StyleEditor... TheiToolsStyle
Editor window appears.
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Note
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You will see My Styles, System Styles, and Current Style listed. Select Current
Style and right-click and select Duplicate. A Copy of Current Style appears
under My Styles and is named Copy of Current Style.

Note
From the iTool window you can also select File — New Style.

Select the Copy of Current Style and rename it to your desired namein the
right-hand side of the Editor.

Note
To avoid confusion, styles should be given unique names. You may not name
astyle the same name as an IDL system style.

You are now able to make any changes within the new style by expanding the
new style’s object tree and making changes to the properties of individual
visualization objects.

When finished, select File — Save.

#liTools Style Editor
File Edit Apply Help

=10l x|

My Styles
B MyNewstlet
[E] NewTeutStylel
Sustem Styles

IR 10L Classic
& 10L Standard
Cunent Style

My Stples

Mame My Styles
Description

Figure 9-4: The iTool's Style Editor

For more information on how to populate the new style with properties, see
“Editing Styles” on page 210.

Creating Styles
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Working with the Current Style

The Current Style contains the properties that will be used to create new
visualizations in the current tool. The Current Style can be found in theiTools Style
Editor. The Current Style can be modified by:

e Changing individual property values. These changes can be copied into
another style, or applied to a visualization when the Current Styleitem is
selected.

e Updating the Current Style when applying style modifications. See “Applying
Styles’ on page 204 for details.

» Updating the Current Stylefrom astylein the Style Editor. Select a Personal or
System style and select Update Current Tool Style from the context menu or
Apply menu.

Note
The Current Styleis not saved between IDL sessions or between i Tools. Because of
this, one use of the Current Style can be as a practice area to define new styles.
Changes can be made to the Current Style and then used to create your desired
style. You can then save this new style under a new name. The new style can be set
asthe “Default style” in the Preferences. For more information on setting a default
style, see “ Setting the Default Style” on page 213.

Copying an Existing Style

Any existing style can be copied within the Style Editor. Thisis useful when you
want to change only afew style properties while maintaining the majority of astyle's
existing properties. Simply click on the style name and choose Edit — Copy or

Edit — Duplicate. Alternately, you can right-click on the style and choose Duplicate
(or Copy and then Paste). A style named “Copy of style name” isthen added in the
My Styles folder of the Style Editor.

Note
Styles may be named and renamed as you wish.
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Sbplying Styles

Styles can be applied to asingle item or al items within a view. When a new
visualization is added to an existing tool, the style of any previous visualization will
not be automatically applied unless the preferred styleis set as the default style (as
described in “ Setting the Default Style” on page 213) or unlessthe STYLE_NAME
keywordisused. STYLE_NAME alowsyou to specify the name of a user-defined or
system style to be applied to the created visualizations.

Changes to style properties are not automatically reflected in your visualization. To
update a visualization with amodified style, you must reapply the style.

When the Update current tool style checkbox is selected on the Apply Style dialog,
the Current Style is updated. Any properties set in the style you have just applied are
also changed in the Current Style. Other properties are left unchanged. Any new
visualizations added from that point on will have the updated style applied.

Applying a style modifies only applicable items. If the style does not contain any
properties that are relevant to the selected item or visualization, no changes are made
to the visualization.

Note
Selecting Edit — Undo/Redo will completely undo the application of astyle. If a
styleis applied and Undo is selected, all properties changed by the style revert to
their pre-application values.

Applying a Style to a Selected Item

You can apply astyle to selected itemsin avisualization. For example:
1. Fromthe DL Command Line, visualize the following simple line graph:
iPlot, RANDOMU (seed, 30)
Highlight and select the plot line by clicking on the line.
Select Edit — Style — Apply Style...

The Apply Style dialog appears (as shown in the following figure). Here you
can select your preferred style to be applied to the plot item.
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@il apply Style E3 |

DL Clagszic
DL Standard

MewT extShlel

* aoply to selected items

= Apply to all items in current view

= Apply to all items in all views

v Update cument taal style

Help | (] I Eancell

Figure 9-5: The Apply Style Dialog

4. After selecting your preferred style (here MyNewStylel has been selected),
choose Apply to selected items so that the style changes will only be made to
the selected item. MyNewStylel was created to contain properties to change
line color, plot symbol type, and axis color. Because Apply to selected items
isselected and not Apply to all itemsin view, you can expect that the axeswill
remain their original color (black).

Note
If aparticular existing style does not contain style information for an item that you
have selected (for instance, if astyle does not contain text information and you have
selected atext item), no changes will be made to that item when the style is applied.
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5. Click OK and your style changes will be visualized (as shown in the following
figure).

&1 IDL iPlot [Untitled*] =1ol x|
File Edit - Insert Operations Window Help

UL L L L L DL L
0.8
06—
04 [
02 [ it
Flle Edit Insert Operations  Window  Help
04 Df|@|&] =] % [mlef [w ofsi] & o] Alxlulolelal
4] [ | T

[ata Space

|
0 5 10 15 20 25

4 il

[fis O [336.140]

Figure 9-6: iPlot Window Before (background) and After (foreground) Style
Selection Application Changes Line Color and Plot Symbol Only

Note
If nothing is currently selected, then style will be applied to the Visualization Layer
within the current view.
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Applying a Style to All Items

You can also apply astyleto all itemswithin aview. For example:
1. Visualize asurface from the IDL Command Line by typing:
isurface, dist(20)
Next add atext annotation to your image reading: New Surface.
Now select Edit — Style — Apply Style...

The Apply Style dialog appears (as shown in the following figure), here you
can select your preferred style to be applied to the text item.

@il apply Style E3 |

IDL Standard
M eSS tyle
MewT extShlel

= Apply to selected items
f* Apply to all items in current view

= Apply to all items in all views

v Update cument taal style

Help | (] I Eancell

Figure 9-7: The Apply Style Dialog
5. After selecting your preferred style (here IDL Classic has been selected),

select Apply to all itemsin current view so that the style changes will be
made to all theitemsin the view.
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Note
Selecting Apply to all itemsin all views applies the style changes to every

item in every view available in the current i Tool (e.g., an iPlot tool
subdivided into four views using the VIEW_GRID keyword from the
command line).

6. Click OK and the style is applied to the entire visualization.

A IDL iSurface [Untitled*] 10l =l
‘File Edit Insert Operations ‘Window Help

New Surface New Surface

|Elic:k on item ta select, or click & drag selection box 458, 295]

Figure 9-8: iSurface Window Before (left) and After (right) Entire Style
Application

Note
Applying astyle to all items will ignore items that have the Show property is set to

False (i.e. hiddenitems).
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Applying a Style When Launching an iTool

The STYLE_NAME keyword allows you to apply a style to avisualization when an
iTool islaunched from the command line. This keyword can be used with any of the
iTool routines (ICONTOUR, IIMAGE, IMAPR, IPLOT, ISURFACE, IVECTOR, and
IVOLUME).

Severa system styles are included in your IDL distribution. For more information on
setting a system style or created style, see “ Setting the Default Style” on page 213.

Note
Styles specified in the STYLE_NAME string override the default style.
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=diting Styles

TheiTools Style Editor makes it possible to edit your existing personal styles as well
as copies of IDL System Styles. The Style Editor is shown in the following figure.

#lliTools Style Editor =1ol x|
Menus —— - File Edt Apply Help

B3 My Styles Test
® % MyNewStyle1 Show True
. . . MNewT extStyle Horizontal ali Left
H T ighment | L&l
Visualization — 1 g™ 41 e mizs 7272
|43 System Styl
Ob] eCt E‘ alés IT;L El-i:la:ssic Fill background Falze
- =-[E) 10L Standard flleoiar [ ]1255.255.255)
/ &-[E) Current Style Transparency a
. Text font Caurier
Style ng Teut style Mormal
Text fort size 20

Object
Properties

Figure 9-9: The iTools Style Editor

It isimportant to note that IDL’s System Styles cannot be edited. These can, however,
be copied as a new style and then edited. For information on copying styles, see

“Copying an Existing Style” on page 203. The following section describes various
editing tasks related to styles.

Copying Properties Within Styles

You can copy properties from the Current Style, My Styles, and System Styleswithin
the iTools Style Editor and paste these into any new or existing personal style. For
example:

1. Select astyleby clicking onit.

2. Select the style visuaization object whose properties you wish to copy. The
properties appear in the right panel of the editor.
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3. Select aproperty by clicking on the property name and selecting Edit — Copy
or right-clicking and selecting Copy.

4. Select the style name of the style in which you wish to add the copied property.
The properties will be copied to corresponding visualization object within that
style.

5. Select Edit — Paste or right click to select Paste. Your selected property is
added to your selected style.

Cutting and Deleting Properties within Styles

You can cut or delete properties from your personal styles but not from the Current
Style or from the System Styles. For example:

1. FromtheiTools Style Editor, select apersonal style and select avisualization
object property you wish to delete.

2. Sdect Edit — Cut or Edit — Delete. Alternately, you can right-click on the
property and select Cut or Delete.

Note
Deleting a property from a personal style cannot be undone. Cutting a property

places the property on the clipboard and the property may then be pasted within
another style.

Selecting Multiple Properties for Editing

Multiple properties may be copied and pasted (for al styles), and cut or deleted (only
for personal styles) as shown for individual properties in the previous sections. To
select multiple properties for these operations:

1. Select astyleby clicking onit.

2. Select the style visuaization object whose properties you wish to copy, The
properties appear in the right panel of the editor.

3. Click on the property name and then, for the selection of multiple
discontinuous items, hold down the Ctrl key while clicking on any other
properties you wish to select. For continuous selection, hold down the Shift
key while clicking on the final property you wish to select in your group. All
selected property names should appear depressed.
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4. With your cursor over one of the property names and all desired properties
selected, right-click and select Copy. Alternately, with all properties selected,

you can select Edit — Copy.

#iliTools Style Editor

File Edit Apply Help

=5 My Styles

EHE Myt ewStyle

o IR Visualization Layer
JE Awis

8 Data Space

iz Pt

-0 Calorbar
MewTextStylel

| | 223 Svstem Styles
&R 10L Classic
=-[F) DL Standard
| 2B Cument Style

! B3 Visualizations

@ Surface

----- & Image Plane
----- | Plot Prafile
----- O Colorbar

| v

[l

Symbol color

Symbal thickness
Symbol incremen

W00
0t

Faste

Delete

~1ol |
Plot
Show True
Plot transparency |0
Colar 0.0
Line style
Thickness 1
Histogram plot False
Points to average |1
Palar plat False
Fill plat Falze
Fill eolar [Ei128.128.128)
Fill transparency |0
Symbaol Mo symbol
Symbol size 0z
Uz default color | True

Figure 9-10: The iTools Style Editor with Multiple Properties Selected to Copy

5. You can now select the style name of the style in which you wish to add the
copied properties and find and highlight the corresponding visualization object

within that style.

6. Select Edit — Pasteor right click to select Paste. Your selected properties are
added to your selected style.

Editing Styles
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Setting the Default Style

The default iTools style for your system can be set via the Preferences Browser. The
Preferences Browser contains default property values used by all iTools. You can
assign a personal style or any of the System Styles as the default iTools style
preference. The default setting is none. To set a default style:

1. Select File — Preferences.
2. Select General Settings.
3. Sedlect the desired style from the Default Style field drop-down list.

51 Preferences x|
B4 Settings General Settings
General Settings Mame General Settings

+ {{]] File Readers Diescription General iTool Settings
B File Wiriters Unliited buffer Tre
Memaory limit (Mb] 100

Zoom on window resize Falze

Change directory on open |True

Default working directory
i Default style <Maone:
<,
Myt ewStyle
MewTextStylel
IDL Classic

IDL Standard

Drefault drag quality

HestoreDefauItsl QK | Eancell Help |

Figure 9-11: Selecting the Default Style

Once adefault styleis set, when anew iTool is started, the Current Style will contain
aset of default values. That is, the default styleisread into the Current Style.

Note
Because a default style is applied over the IDL system default settings, a default
style does not need to include properties for all visualization types.

iTool User's Guide Setting the Default Style



214 Chapter 9: Working with Styles

Importing and Exporting Styles

You can use the Styles import/export functionality to share style files between
yourself and other users.

Exporting a File to Share
You can save (export) a style file to a place on your system to then share with other

users. To do this;

1. From the Style Editor, select File — Export... and name the file, then save it
into adirectory as astylefile (.sav).

2. Thisfile can then be saved to adisk or sent viaE-mail, FTP, etc. to another
user.

Importing a Received File

You can import a saved stylefile. To do this:
1. From the Style Editor, select File — Import... and locate the desired file.
2. Click Open.
3. Thestyle should now appear in your style listing in the iTools Style Editor.
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Using the 1Tools
Procedural Interface

This chapter introduces the IDL iTools procedural interface:

What isthe iTools Procedural Interface? .. 216  Creating iTool Annotations ........... 230
Understanding iTool ldentifiersand IGETID . 219 TransformingiTool Items............. 235
Setting iTool Properties ............... 224  SavingiTool Windows ............... 237
ModifyingiTool Data ................ 227
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What is the iTools Procedural Interface?

IDL’siTools were designed to provide an easy way to create and interactively modify
sophisticated data visualizations. Because the tools were meant for interactive use,
the facilities for modifying existing visualizations were limited to interactive, mouse-
and-keyboard-based workflows. If you wanted to control an iTool programmatically,
you needed to use the object-oriented i Tools framework, as described in iTool
Programming.

TheiTools procedural interface, introduced in IDL 7.1, allows you to perform many
of the actions that were originally only available interactively via calls to procedure-
oriented IDL routines— that is, directly from the IDL command line, or in
procedural . pro code, without the need to use the object-oriented i Tools framework.

Quick Example

The following provides avery brief example that illustrates how you might use the
iTools procedural interface to create and annotate an image visualization:

; Open an image file and visualize it with IIMAGE
IOPEN, FILEPATH('africavlc.png', $
SUBDIRECTORY=['examples', 'data']), /VISUALIZE

; Add a text annotation for desert areas
ITEXT, 'Desert', -0.2, 0.45, /NORMAL
ISETPROPERTY, 'text 0', COLOR=[155,0,0]

; Add a text annotation for savanna areas
ITEXT, 'Savanna', 0, -0.3, /NORMAL
ISETPROPERTY, 'text 1', COLOR=[155,100,0]

; Increase the size of both text annotations
ISETPROPERTY, 'text*', FONT_SIZE=24

Note
In this example, we call the ISETPROPERTY routine with simple strings rather
than full iTool identifiers to specify the visualization elements whose properties we
want to modify. See “ Understanding iTool Identifiersand IGETID” on page 219 for
more on this technique.
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Limitations of the Procedural Interface

While you can manipul ate many aspects of an existing iTool, not every action you can
perform interactively (by using the mouse and selecting menus) is exposed viathe
iTools procedural interface. For example, the routines in the procedural interface do
not provide mechanismsto:

* invokeiTools operations, such as applying afilter or generating statistics
e insert elementslike axes or amap grid
« modify theiTool window layout

« modify iTools preferences
Routines in the iTools Procedural Interface

The following routines comprise the i Tools procedural interface:
ICONTOUR — Creates an iTool to display contour data.

ICONVERTCOORD — Converts between DATA, DEVICE, and NORMAL iTool
coordinate systems.

IDELETE — Deletesatool inthe IDL Intelligent Tools system. (Note that thisroutine
was previously named ITDELETE.)

IELLIPSE — Creates an €llipse annotation in an existing iTool.

IGETCURRENT — Retrieves the iTool identifier of the current tool in the IDL
Intelligent Tools system.

IGETDATA — Retrieves data from a specified i Tools visualization.

IGETID — Retrievesthe full iTool object identifier string for an iTool visualization
item based on a portion of the identifier.

IGETPROPERTY — Retrieves a property value from an iTools visualization.
IIMAGE — Creates an iTool to display image data.
IMAP — Creates an iTool to display map data.

IOPEN — Opens afile, reads data from the file, and adds one or more variables
containing the datato IDL’s current scope.

IPLOT — Creates an iTool to display plot data.
IPOLYGON — Creates a polygon annotation in an existing i Tool.
IPOLYLINE — Creates aline annotation in an existing iTool.
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IPUTDATA — Replaces the data on a specified i Tools visualization without changing
other properties of the visualization.

IREGISTER — RegistersiTool object classes or other iTool functionality with the
IDL Intelligent Tools system. (Note that this routine was previously named
ITREGISTER.)

IRESET — Resetsthe IDL iTools session. (Note that this routine was previously
named ITRESET.)

IRESOLVE — Resolves all IDL code within the iTools directory, as well as al other
IDL code required for the iTools framework. (Note that this routine was previously
named ITRESOLVE.)

IROTATE — Rotates an iTools visualization.
ISAVE — Saves the contents of the current iTool as an image file.
ISCALE — Scales an iTools visualization.

ISETCURRENT — Sets the current tool in the IDL Intelligent Tools system. (Note
that this routine was previously named ITCURRENT.)

ISETPROPERTY — Sets a property on one or more iTools visualizations.
ISURFACE — Creates an iTool to display surface data.

ITEXT — Creates atext annotation in an existing iTool.

ITRANSLATE — Translates an iTools visualization.

IVECTOR — Creates an i Tool to display vector data.

IVOLUME — Creates an i Tool to display volume data.

IZOOM — Changes the zoom factor on an iTools visualization.

For information on controlling iTools programmatically using the object-oriented
iTools framework, rather than using the procedural interface described in this chapter,
see “Controlling iTools from the IDL Command Line” (Appendix A, iTool
Developer’s Guide).
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Understanding iTool Identifiers and IGETID

Although iTools visualizations are in reality hierarchies of IDL objects, the iTools
framework uses identifiers rather than actual object referencesto refer to the
individual components of visualizations. Identifiers are simple strings that uniquely
identify an object referencein theiTools system. TheiTools procedural interface uses
identifiersto specify which item in a visualization you want to modify. (For amore
detailed discussion of iTool identifiers, see “iTool Object Identifiers’ (Chapter 2,
iTool Developer’'s Guide).)

Because the hierarchy of objects required to display an iTool visualization is
complex, arepresentative iTool identifier for a plot visualization might look
something like this:

/TOOLS/PLOT TOOL/WINDOW/VIEW_1/VISUALIZATION LAYER/DATA SPACE/PLOT

Thisisarather long string to have to remember (much less type) when what you want
isthe identifier for the plot linein the current iTool.

The IGETID function makes the process of finding and using i Tool identifiers much
easier. For example, to specify theidentifier for the plot linein the current iTool, you
would substitute

IGETID('plot")

for the full identifier shown above. You can supply any string as the argument to
IGETID; IDL will attempt to find an iTool identifier that matches.

By default, IGETID returns the first identifier that matches the specified string. To
retrieve identifiers for multiple items, such as axes, use an asterisk at the end of the
identifier. For example:

IPLOT, INDGEN (10)

axis_ids = IGETID('axis*"'")
PRINT, axis_ids

IDL Prints:

/TOOLS/PLOT TOOL/WINDOW/VIEW_1/VISUALIZATION LAYER/DATA SPACE/AXES/AXISO
/TOOLS/PLOT TOOL/WINDOW/VIEW_1/VISUALIZATION LAYER/DATA SPACE/AXES/AXIS1
/TOOLS/PLOT TOOL/WINDOW/VIEW_1/VISUALIZATION LAYER/DATA SPACE/AXES/AXIS2
/TOOLS/PLOT TOOL/WINDOW/VIEW_1/VISUALIZATION LAYER/DATA SPACE/AXES/AXIS3

The ' * ' character in the argument to the IGETID function isawildcard that matches
al of the numbered axes; see “Pattern Matching Rules Used by IGETID” on
page 220 for details on how patterns are used.
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Pattern Matching Rules Used by IGETID

The IGETID function isintended to make it easy to find the full iTool identifier of
any part of aniTool visudization by specifying asmall part of the identifier. This
section describes how IGETID interprets the value you provide when trying to find a
match with afull identifier.

Partial Identifiers

The argument to the IGETID function is a string value containing a portion of the full
identifier. IGETID will attempt to locate a full identifier that ends with the partial
identifier you supplied.

Identifier Segments

iTool identifiers are divided into segments by the ' /' character. The following
identifier:
/TOOLS/PLOT TOOL/WINDOW/VIEW_ 1

consists of four segments: TOOLS, PLOT TOOL, WINDOW, and VIEW_1.
Matches Proceed from Left to Right

Matching of identifiers proceeds from left to right. This means that the partial
identifier 'ax' would match
/TOOLS/PLOT TOOL/WINDOW/VIEW_1/VISUALIZATION LAYER/DATA SPACE/AXES

before it could match

/TOOLS/PLOT TOOL/WINDOW/VIEW_1/VISUALIZATION LAYER/DATA SPACE/AXES/AXISO
Default Identifier Segments

The first three identifier segments. TooLs, the name of the current tool (PLOT TOOL
in the above example), and wiNDow are the same for every identifier associated with
the current tool. These segments are included in the search by default; you do not
need to specify them.

Matching of Numbered Identifier Segments

Because an iTool might contain more than one of a given type of visualization,
identifiers for individua visualizations of the same type are numbered. Numbering
for most visualization identifiers starts at zero; numbering for view identifiers starts at
one.

Some numbered identifiers include an underscore between the text of the identifier
and its number; for example, the second plot inaniTool is 'plot_1'. Similarly,
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some numbered identifiersinclude a space between the text and the number. Other
numbered identifiers add the number onto the end of the text with no space or
underscore.

When interpreting partial identifiers, the IGETID function makes the following
assumptions about numbered items:

e A partia identifier that does not include a number will match the first item of
that type found in the iTool.

e A partia identifier that includes a number will match any of the numbering
forms (underscore, space, or neither). This means that the partial identifier
'plot 1' will match full identifiers that end with 'plot 1', 'plotl',or
'plot_1".

Relaxed Matching

If the partial identifier you supply does not contain the ' /' character, the IGETID
function will return the first identifier it finds that ends with the pattern you specify.
If, however, the partial identifier contains one or more ' /' characters, IGETID will
return the first identifier that matches the relative positions of the specified identifier
segments.

For example, suppose the current iTool has text annotations in both the Annotation
layer and the Visualization layer. Using the partial identifier ' text*' would match
both annotations:

IPLOT, INDGEN (10)

ITEXT, 'Annotation Layer'

ITEXT, 'Visualization Layer', 2.0, 2.0, /DATA, /VISUALIZATION
PRINT, IGETID('text*')

IDL prints:

/TOOLS/PLOT TOOL/WINDOW/VIEW_1/VISUALIZATION LAYER/DATA SPACE/TEXT
/TOOLS/PLOT TOOL/WINDOW/VIEW_1/ANNOTATION LAYER/TEXT

To find the identifier of the text annotation in the Annotation layer, we could use the
partia identifier 'Annotation Layer/text':

PRINT, IGETID('Annotation Layer/text*')
IDL prints:
/TOOLS/PLOT TOOL/WINDOW/VIEW_1/ANNOTATION LAYER/TEXT

The partial identifier need not contain all of the text within the identifier segment;
specifying the partial identifier 'Ann/text*' producesthe same result.
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The partial identifier can omit identifier ssgmentsin the middle of the pattern. For
example, the following partial identifier matches both text itemsin the first view:

PRINT, IGETID('View/text*')
IDL prints:

/TOOLS/PLOT TOOL/WINDOW/VIEW_1/VISUALIZATION LAYER/DATA SPACE/TEXT
/TOOLS/PLOT TOOL/WINDOW/VIEW_1/ANNOTATION LAYER/TEXT

Wildcards

The asterisk character (' = ) can beincluded at the end of an identifier segment. It has
the following distinct uses.

*  Whenincluded at the end of apartial identifier, ' =+ matches zero or more of
any character up to the end of the current identifier segment.

*  When included without any other text in an identifier sesgment, matches
everything in the current identifier segment.

For example, the following prints the identifiers for all of the axis visualizationsin
theiPlot tool:

IPLOT, INDGEN(10)
PRINT, IGETID('axis*')

The following prints the identifiers of all items one segment to the right of the
'Data Space' segment:

IPLOT, INDGEN(10)
PRINT, IGETID('data space/*')

Search the Current iTool by Default

Unless you explicitly specify the TOOL keyword, the IGETID function will search
for an identifier that matches your search string in the current i Tool.

The current iTool istheiTool that was most recently created or selected. If multiple
iTool windows exist, you can determine which one is current in the following ways:

e Visualy, by noting which iTool window appearsin front of all the others on
screen.

e Visualy, by noting which iTool is highlighted in the IDL Workbench
Existing Visualizations view.

e Programmatically, using the IGETCURRENT function.

For example, suppose we create plot visualizations in two i Tools:

IPLOT, INDGEN(10)
IPLOT, RANDOMU (s, 10)
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Thefollowing call to the IGETID function will locate the plot linein the second
iTool, which is*“current” because it was created most recently:

PRINT, IGETID('plot'")
IDL Prints:
/TOOLS/PLOT TOOL_1/WINDOW/VIEW_1/VISUALIZATION LAYER/DATA SPACE/PLOT

If we specify thewildcard ' = ' for the value of the TOOL keyword, IGETID will find
the identifiers for plot lines in both tools:

PRINT, IGETID('plot', TOOL='*")
IDL Prints:

/TOOLS/PLOT TOOL/WINDOW/VIEW_1/VISUALIZATION LAYER/DATA SPACE/PLOT
/TOOLS/PLOT TOOL_1/WINDOW/VIEW_1/VISUALIZATION LAYER/DATA SPACE/PLOT
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Setting iTool Properties

TheiTools procedural interface allows you to change the values of individual
properties of visualization itemsin an iTool window. In IDL versions prior to IDL
7.1, properties could only be modified interactively, by changing valuesin a property
sheet.

What is a Property?

Properties are values associated with a visualization. In most cases, properties control
the visual presentation of the data— things such as the color or thickness of a plot
line, whether an axisis displayed, or the style used to render a surface. In other cases,
properties contain the data that defines a visualization; for example, the STRING
property of atext annotation defines the text to be displayed.

Changing a Property Value

Use the ISETPROPERTY procedure to change the value of a property. To change a
property, you will need to know:

e TheiTool identifier of the visualization whose property you want to change, or
astring that will allow the IGETID function to find the identifier

e Theidentifier of the property to be changed

e Thenew vaue
For example, suppose you have created a surface plot:
ISURFACE, HANNING(300,300)*300

Now suppose you want to change the surface style from the default (filled) to awire
mesh:

ISETPROPERTY, 'surface', STYLE=1l, COLOR=[200,100,0]
ISETCURRENT, /SHOW

In this example, we pass the string ‘ surface’ to the ISETPROPERTY procedure to
represent the iTool identifier of the surface visualization. Within the
ISETPROPERTY routine, the string is passed to the IGETID function, which usesit
to locate the full identifier for the surface. (See “ Understanding iTool Identifiers and
IGETID” on page 219 for more on IGETID.)

Next, we specify that we want to change the STY LE property to the value 1 (one) and
the COLOR property to the RGB value [200,100,0] (a reddish brown). See
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“Determining Property Identifiersand Allowed Values’ on page 225 for more on how
to come up with property identifiers and acceptable values.

Note that we can specify any number of propertiesin asingle cal to the
ISETPROPERTY routine. Similarly, we can change the value of properties of more
than one item simultaneously by passing multipleiTool identifiers. For example, to
change the Tick Direction of all of the axes on the surface plot at once, we could use
the following command:

ISETPROPERTY, 'axis*', TICKDIR=1 & ISETCURRENT, /SHOW

Here, the string 'axis* ' isexpanded by the IGETID routine to astring array of
iToolsidentifiersfor all of the axes in the surface visualization. ISETPROPERTY
then sets the value of the TICKDIR property for all the axesto 1 (one).

Getting the Current Property Value

To retrieve the current value of a visualization property, use the IGETPROPERTY
procedure. To retrieve a property, you will need to know:

* TheiTool identifier of the visualization whose property you want to retrieve, or
astring that will allow the IGETID function to find the identifier

e Theidentifier of the property to be retrieved
For example, suppose you have created a surface plot:
ISURFACE, HANNTING (300,300)*300

and wish to retrieve the color used to draw the surface. You would use the following
cal to the IGETPROPERTY routine:

IGETPROPERTY, 'surface', COLOR=c
PRINT, c

Here, the variable ¢ contains a three-element byte array specifying the RGB value
used as the color of the surface.

Determining Property ldentifiers and Allowed Values

Prior to the release of the iTools procedura interface, the only way to change a
property value was through the iTools' interactive property sheet interface. In that
interface, al of the available properties are shown visually in agraphical user
interface, along with the current value.

Note, however, that the descriptive names shown in theiTools graphical user interface
are not the same as the property identifiers used internally by the iTools system to
identify visualization properties. Documentation for both the graphical user interface
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and the associated property identifiersis provided in “Visualization Properties’
(Appendix D, iTool User’s Guide).

You can aso usethe IGETPROPERTY procedure to find the property identifiers of a
visualization. Usethe REGISTERED keyword (note the underscore) to return a
string array containing the identifiers of all of the registered properties of the
visualization. For example:

ISURFACE, HANNING(300,300)*300
IGETPROPERTY, 'surface', _REGISTERED=1list
FOR i=0, N_ELEMENTS(list)-1 DO PRINT, list[i]

IDL prints:

NAME

DESCRIPTION

HIDE

COLOR
USE_DEFAULT_COLOR
TRANSPARENCY
BOTTOM

MIN_VALUE
MAX_VALUE

STYLE

SHADING
USE_TRIANGLES
LINESTYLE

THICK
HIDDEN_LINES
SHOW_SKIRT

SKIRT
TEXTURE_INTERP
TEXTURE_HIGHRES
ZERO_OPACITY_SKIP

By comparing these property identifiers with the property names shownin theiTool’s
property sheet (or with the documentation), you can determine which identifier
corresponds to each property.
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Modifying iTool Data

Every visualization displayed in an iTool represents some data. The visualization's
data may have been supplied in the form of IDL variables, as when creating a
visualization with aroutine like IPLOT, or the data may have been created
interactively, as when drawing a shape annotation on top of an existing visualization.
In all cases, the data used by theiTools system to create the visualization is stored and
managed by the iTools Data Manager — the datais not available in the IDL context,
nor does it appear in the IDL Workbench's Variables view.

TheiTools procedural interface provides two routines for working with visualization
data: IGETDATA and IPUTDATA. The IGETDATA routine allows you to retrieve
dataassociated with avisualization from the iTools Data Manager into IDL’s context,
where you can act on it using IDL commands. Similarly, the IPUTDATA routine
alows you to replace the data used by an iTool visualization with datafrom IDL's
context.

Changing a Visualization’s Data

Use the IPUTDATA routine to replace data used to create an i Tool visualization with
new data available in the current execution context. To replace a data variable, you
will need:

e TheiTool identifier of the visualization whose data you want to replace, or a
string that will allow the IGETID function to find the identifier

* Copies of all of the variables used by the visualization
For example, suppose you have created a plot with atext annotation:

; Create some data

xdata = FINDGEN (200)

ydatal = SIN(datal*2*!PI/25.0)*EXP(-0.01*datal)
; Create the plot

IPLOT, xdata, ydatal, TITLE='My Plot'

Now suppose you want to change the value of the dependent variable, leaving
everything else about your plot unchanged:

ydata2 = SIN(datal*2*!PI/25.0)*EXP(0.01l*datal)
IPUTDATA, 'plot', xdata, ydata2
ISETCURRENT, /SHOW

In this example, we pass the string ‘plot’ to the IPUTDATA procedure to represent
theiTool identifier of the plot visualization. Within the IPUTDATA routine, the string
is passed to the IGETID function, which usesit to locate the full identifier for the plot
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line. (See “Understanding i Tool Identifiersand IGETID” on page 219 for more on
IGETID.) Note that although we are only changing the value of the second data
variable (replacing ydatal with ydata2), we pass the same number of data
arguments we used when initially creating the plot.

Retrieving a Visualization’s Data

Use the IGETDATA routine to extract the datafrom an iTool visualization and place
itinanordinary IDL variable.

Why retrieve the data from the iTool visualization? You might assume that, having
created the visualization in thefirst place, you already have the data available to you
in IDL variables. While thisis often the case, there are times when you may not have
access to variables that represent the data that underlies the visualization. For
example:

* If you have restored an . i sv file you received from a colleague, you will not
have IDL variables containing the data used to create the iTool visualization.

» If you have applied iTool operations that modify the data interactively, by
selecting items from the i Tools Oper ations menu, then the data that underlies
the visualization has been modified, and no longer matches the IDL variables
used to create the visualization.

< |If you haveinteractively created annotationsin the iTool window, no IDL
variables containing the data on which the annotations are based were created.

To extract a data variable from an iTool visualization, you will need:

e TheiTool identifier of the visualization whose data you want to retrieve, or a
string that will allow the IGETID function to find the identifier.

For example, suppose you have created a surface visualization with the following
command:

ISURFACE, HANNING(300,300)*300
ITEXT, 'My Surface', 0.5, 0.9, ALIGNMENT=0.5

Since the parameter passed to the ISURFACE procedure isitself an IDL expression,
thereis no IDL variable containing the result of the HANNING function created in
the IDL context. You could use IGETDATA to retrieve the data and saveitin an IDL
variable:

IGETDATA, 'surface', surf_data
HELP, surf_data

IDL prints
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SURF_DATA FLOAT = Array[300, 300]
Similarly, you could retrieve the text data:

IGETDATA, 'text',6 text_data
PRINT, text_data

IDL Prints:

My Surface
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Creating iTool Annotations

The IELLIPSE, IPOLY GON, IPOLYLINE, and ITEXT routines allow you to
programmatically create annotations in an existing iTool window.

What is an Annotation?

Anannotation isaline, shape, or block of text that is created separately from an iTool
visualization. For example, the arrow and words “Look Here” in the following image
are annotations:
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< \ - ) B

[Click & drag to pan wiew, <Shifts constrains, or use arrow keys [796.582]

The above example is created by the following lines of IDL code:

; Open a data file
file = FILEPATH('muscle.jpg', SUBDIRECTORY = ['examples', 'data'])

; Create an iTool with the image data
IIMAGE, file, TITLE = 'Muscle Tissue'

; Create the arrow annotation on glass, using data coordinates
IPOLYLINE, [[260,50], [525,170]1]1, /DATA, THICK=2, $
COLOR=[255,0,0], ARROW_STYLE=2

; Create the text annotation on glass, using data coordinates
ITEXT, 'Look Here', 530, 170, /DATA, COLOR=[255,0,0]
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Creating Annotations “On Glass”

By default, annotations are created in the iTools Annotation Layer. The annotation
layer is a separate graphics hierarchy that overlays the visualization contained in the
iTool; it is separate from the data area. Annotations of this type are commonly
referred to asbeing “on glass,” because changes to the visualization that underlies the
annotation layer do not change the annotations.

To illustrate the nature of annotations created in the annotation layer, create the
annotated i Tool described in the previous section. First, click on theimageto select it.
Next, select the Rotate manipulator and rotate the image. Note that the annotations do
not move with the image.
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Creating Annotations that Coexist with Data

If your annotations are positioned with respect to specific data pointsin the
visualization, you may want to create the annotations in the Visualization Layer
rather than in the annotation layer. Annotations included in the visualization layer
will be modified along with the visuadization’'s data, if the data are transformed. To
create annotations in the visualization layer rather than the annotation layer, use the
VISUALIZATION keyword to the annotation routines. For example, the following
lines of IDL code create the same display as the previous sections, but place the
annotationsin the visualization layer along with the image data:
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; Open a data file
file = FILEPATH('muscle.jpg', SUBDIRECTORY = ['examples', 'data'])

; Create an iTool with the image data
IIMAGE, file, TITLE = 'Muscle Tissue'

; Create the arrow annotation in the visualization layer,

; using data coordinates

IPOLYLINE, [[260,50], [525,170]1]1, /DATA, THICK=2, $
COLOR=[255,0,0], ARROW_STYLE=2, /VISUALIZATION

; Create the text annotation in the visualization layer,

; using data coordinates

ITEXT, 'Look Here', 530, 170, /DATA, COLOR=[255,0,01, $
/VISUALIZATION

To illustrate the nature of annotations created in the visualization layer, create a
second annotated i Tool using the above code. First, click on the image to select it.
Next, select the Rotate manipulator and rotate the image. Note that the annotations
now move with the image.
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Coordinate Systems

TheiTool procedural annotation routines allow you to specify the coordinates of
annotations using three different coordinate systems: NORMAL, DEVICE, or DATA.
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Normal Coordinates

The Normal coordinate system maps the i Tools canvas (the white space into which
visualizations and annotations are drawn) into the range [0,1], with the point [0,0]
being the lower left-hand corner of the canvas.

The Normal coordinate system is the default coordinate system; if you do not specify
any of the coordinate system keywords, the location values are interpreted as normal
coordinates. To explicitly use the normal coordinate system, set the NORMAL
keyword to the annotation routine.

For example, the following code creates an empty i Tool window, draws ablue line
from the top to the bottom of the screen approximately one third of the distance from
the left edge, and draws ared “x” in the center of the screen:

IPLOT
IPOLYLINE, [[0.333, 0], [0.333, 1]], THICK=2, COLOR=[0,0,255]
ITEXT, 'x', 0.5, 0.5, COLOR=[255,0,0]

The Normal coordinate system is useful when you want to position an annotation
relative to theiTool canvas, regardless of its size or shape.

Device Coordinates

The Device coordinate system maps the iTools canvas (the white space into which
visualizations and annotations are drawn) into the range of pixels, with [0,0] being
the lower left-hand pixel on the canvas. To use the device coordinate system, set the
DEVICE keyword to the annotation routine.

For example, the following code creates an empty i Tool window and draws a 50x50
pixel green square positioned 100 pixels from the left-hand side of the canvas and 100
pixels up from the bottom of the canvas:

IPLOT

IPOLYGON, [[100,100], [150,100], [150,1501, [100,150]11, /DEVICE, $
COLOR=[50,255,50], FILL_COLOR=[50,255,50]

The Device coordinate system is useful when you want to position an annotation at an
exact pixel location regardless of the size or shape of theiTool canvas.

Data Coordinates

The Data coordinate system corresponds to the range of values used by the data that
created the i Tool visualization being annotated. To use the data coordinate system, set
the DATA keyword to the annotation routine.

For example, the following code annotates the maximum value of aplot line:
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values = RANDOMU (seed, 10)*10

IPLOT, values

maxvalue = MAX(values, maxindex)

IPOLYLINE, [[maxindex, maxvalue], [maxindex+1l, maxvalue+1]1], $
/DATA, ARROW_STYLE=2

ITEXT, 'Maximum value', maxindex+1l, maxvalue+l, /DATA

The Data coordinate system is useful when you want to position an annotation
relative to a particular data value, wherever it may be displayed in the visualization.

Note
Using Data coordinates is not the same as inserting the annotation into the
visualization’s data space using the VISUALIZATION keyword. You can use data
coordinates to position annotationsin either the annotation layer or the visualization

layer.

The following code illustrates the rel ative placement of annotations using the three
different coordinate systems:

IPLOT, INDGEN (5)

ITEXT, 'x (Data)', 1, 1, /DATA

ITEXT, 'x (Device)', 1, 1, /DEVICE

ITEXT, 'x', 1, 1, /NORMAL, ALIGNMENT=1.0, UPDIR=[0.0, -1.0]
ITEXT, '(Normal)', 0.95, 0.95, /NORMAL, ALIGNMENT=1.0

Note that for the normal case, we must reverse the default text alignment and text
direction in order to place the “x” at the coordinates[1, 1] — since alignment and
direction are normally measured from the lower left corner of the text string, using
the default alignment and text direction would place the “x” outside the visible
window.
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Transforming iTool Items

The IROTATE, ISCALE, ITRANSLATE, and IZOOM routines alow you to
programmatically transform visualizations and annotations in an existing i Tool
window.

Note on Coordinate Systems

The IROTATE, ISCALE, ITRANSLATE, and IZOOM routines alow you to specify
the coordinates of items using three different coordinate: NORMAL, DEVICE, or
DATA. The coordinate systems are described in detail in “ Coordinate Systems’ on
page 232.

Translating Items

Use the ITRANSLATE procedure to change the location of a visualization or
annotation in the X, Y, or Z plane (or any combination thereof).

For example, the following code creates an ilmage tool with a colorbar, whichis
positioned at the bottom of the screen by default. Using the ITRANSLATE
procedure, we move the colorbar 350 pixelsinthe Y direction (vertically).

IIMAGE, FILEPATH('examples.tif', $
SUBDIRECTORY=['examples', 'data'l), /INSERT_COLORBAR

ITRANSLATE, 'bar', Y=350, /DEVICE
Rotating Items

Usethe IROTATE procedure to change the orientation of avisualization or annotation
inthe X, Y, or Z plane.

For example, the following code creates an i Surface tool with some elevation data,
then rotates the display by 30 degreesin the Z direction:
RESTORE, FILEPATH('marbells.dat', SUBDIRECTORY=['examples', 'data'])

ISURFACE, elev
IROTATE, 'surface', 30, /Z

Scaling Items

Use the ISCALE procedure to change the scale of data within avisualization. Scale
factors are positive floating point numbersthat correspond to a percentage increase or
decrease in scale: a scale factor of 0.5 represents a reduction to 50% of the current
size, and a scale factor of 2.0 means a doubling of the current size.
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For example, the following code creates a plot of asine wave, then scalesthe Y axis
to be 50% of its original height:

IPLOT, SIN(2*!PI/100 * FINDGEN(100))

ISCALE, 'plot', Y = 0.5

Note
Text annotations cannot be scaled. You can, however, adjust the FONT_SIZE
property of the text object using the ISETPROPERTY routine.

Magnifying the Window Contents

Usethe |ZOOM procedure to change the canvas zoom of the i Tool window. Changing
the canvas zoom changes the magnification of everything in the iTool window. (See
“Zooming” on page 74 for adiscussion of different zooming techniques available in
theiTools.)

Zoom factors are expressed as multiples of the current canvas zoom value. This
means that if the canvas zoom is 100%, applying a zoom factor of 1.5 changesthe
zoom to 150%. Use the RESET keyword to the IZOOM procedure to return the
canvas zoom value to 100% before applying the new zoom factor.

For example, the following code locates the minimum value in a plot, draws an
elipse around that point, and applies a zoom factor of 2.0 to the iTool window after
resetting the canvas zoom to 100%.

values = RANDOMU (seed, 10)*10

IPLOT, values

minvalue = MIN(values, minindex)

IELLIPSE, 0.2, minindex, minvalue, /DATA, $
COLOR=[255,0,0], TRANSPARENCY=50

IZO0OM, 2.0, CENTER=[minindex, minvalue], /DATA, /RESET

The CENTER keyword specifies that the zoom should be centered on the specified
point; that point will stay in its current location as the surrounding points move as a
result of the change in magnification.
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Saving iTool Windows

Use the ISAVE procedure to programmeatically save the contents of the an iTool to an
image or iTool Savefile.

For example, the following lines of code create a plot visualization and save the
contents of the window as a JPEG file.

outfile = DIALOG_PICKFILE(FILE='plot.jpg', PATH=GETENV ('IDL_TMPDIR'))
IPLOT, RANDOMU (seed, 10), /INSERT_LEGEND

ISETPROPERTY, 'plot', COLOR=[100,200,50], THICK=2

ISETPROPERTY, 'legend item', ITEM_TEXT='Random Values'

ISAVE, outfile

The filename argument to the |SAVE procedure must include an extension that
correspondsto aregistered iTool file writer. Registered file writers are listed in the
iTool window's Save As... dialog, and are discussed in “ Exporting and Saving Data”
on page 46.
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wWorking with Images

This chapter describes how to use the Image i Tool.
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Introduction

Introduction

The IDL ilmage tool displays your datain image form. The ilmage tool then alows
you great flexibility in manipulating and visualizing image data. To use ilmage, from
the IDL Command Line, type i Image. An empty ilmage tool appears. You can then
import image data using any of several dataimport methods. For more information
importing image data see Chapter 2, “Importing and Exporting Data”.

Note
For more information on accepted arguments and keywords, see “IIMAGE” (IDL
Reference Guide).

Theilmagetool can be launched in many different ways.

e Through the File — Open File menu or dragging an image variable onto the
Image icon of the Visualization Palette.

e AtthelDL Command Line without arguments or keywords
e AtthelDL Command Line with arguments or keywords
e Through the File — New — ilmage menu option in an iTool

Common image file formats accepted are listed in “Importing Image Data” on
page 36.

Note
Windows OLE functionality works for image file types. If you have imagefile
types associated with an image editor, dragging an image from the Project Explorer
to the Workbench Editor opens the file in the associated image editor. (See File
Formats and the Editor for more information.)

iTool User’s Guide
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Displaying Images

Theilmagetool’s primary design is to visualize image data, though the tool is
capabl e of much more once the datais displayed. The ilmage tool also allowsyou to
manipul ate and edit the displays. The first task is to display the image data.

Your options for invoking the ilmage tool are:

e Through the File — Open File menu or dragging an image variable onto the
Image icon of the Visualization Palette.

e AtthelDL Command Line without arguments or keywords
e Atthe DL Command Line with arguments or keywords

For more information on accepted arguments and keywords, see “IIMAGE” (IDL
Reference Guide).

e Through the File — New — ilmage menu option in an iTool
To visualize image data from the IDL Workbench:

1. Image data of any supported type can also be directly visualized into the
ilmage tool using File — Open File or the File Open icon | at the top left of
the IDL Workbench. Select either one and the Open File dialog appears.

2. IntheFilesof Typefield of the Open File dialog, select iOpen Files. Thefile
types accepted by iOpen now display.

3. Select the desired image file from your directory structure. For example here
wewill visudlizean examples/data filenamed afrpolitsm.png. Select
the file name and click Open. The image opensin an ilmage window.

Note
The image file name now also appears as a variablein the Variables View in the
Workbench. Even when the ilmage window is closed, the variable is available for
use. To visualize it again, smply drag and drop the variable onto the Imageiconin
the Visualization Palette.

To visualize image data in the ilmage tool:

1. Image data of any supported type can also be directly visualized into the
ilmage tool from an ilmage window. To open an ilmage window, enter
IIMAGE at the IDL command line. Select File — Open or the File Open icon
2| a the top left of your ilmage window, and the File Open Dialog appears.
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2. Select the desired image file from your directory structure. For example here

wewill visudlizean examples/data filenamed afrpolitsm.png. Select
the file name and click Open.
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Figure 11-1: A JPEG File Visualized Using the ilmage Tool
Note

The examples/data subdirectory of your IDL distribution contains atext file

named index. txt. Thisfilelists al datafiles available in the example directory
and also lists their dimensions and values.
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Displaying Multiple Images

You can use the window layout dialog to provide for multiple image display within
your window. To add another image to the window containing the image you just
visualized:

1. From the ilmage window displaying the political map of Africa JPEG image,
select Window — L ayout.

i@l Window Layout

Dimensians (pixels] Prewiew

Swficdth IEHEI
Height: IBDU

Lapout:

1
Girdded I

ok Cancel

Figure 11-2: The Window Layout Dialog

The Window Layout dialog contains these items:
« Dimensions— Allows you to enter specific window dimensions.

e Layout — Allows you to pick from a scroll-down list of layout options
and grids.

* Preview — Givesyou avisua preview of the selected layout.

For more information on working with window layouts, see “Window
Layouts’ on page 77.

2. Selectalayout, inthiscase select Gridded and then enter 2 and 1 for Columns
and Rows and then OK.
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3. Thewindow now displays atwo by two arrangement of views. You will notice
the original political map of Africaimage is shifted to the top-left view. Select
and highlight the top-right view.

4. Select File — Open or the File Open icon | at the top left of your ilmage
window, and from the File Open Dialog select the examples/data image
named africavlc.png and click Open.

5. The second image of the African continent now appears in the top-right view.
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Figure 11-3: Displaying Multiple Images in ilmage
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Using the Image Panel

The image panel appears to the right of the visualization window of the ilmage tool.
This panel alows you to view and manipulate various image properties such as pixel
location and values and color properties. You can also draw ROIswithin your
visualization. The components and functions of the image panel are discussed in the
following figure and list.
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Figure 11-4: The Image Panel

ROI's— The ROI buttons on the image panel allow you to draw regions of
interest within your visualization. For more information on ROIs, see Image
ROIlsin the following section.

Pixel L ocation — If your pointer/cursor is held over the visualization, the
precise pixel location will be shown in thisarea.

Using the Image Panel
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* Pixel Value— Pixel color values are shown in this area.

Note
If the byte scaled pixel value (used for display) is different from the image
datavalue at that pixel, it will be displayed in parentheses.

* Pixel Scale— Pixel scale datais shown in this area.

» Edit Palette— This button is enabled for indexed binary and greyscale color
images. For more information on the Pal ette Editor, see The Palette Editor in
the following section.

 Window Level Control — The window level control allows you to adjust and
mani pul ate the image brightness and contrast by changing the RGBA or
indexed channel values. For more information on the window level control,
see Window Level Control in the following section.

Image ROls

The ROI buttons (shown in the Image Panel in the preceding figure) alow you to
draw regions of interest within your visualization. You can select from rectangular,
dliptical, polygonal, and freehand region of interest buttons. Once you have created
your ROI, you can also apply operations to image data contained within an ROI area.

Note
The ROI tools are not available for images that have an associated map projection.

Select the desired button and then hold your cursor over the areain the visualization
where you wish your ROI to appear. Click the left mouse button and drag until the
ROI isthe desired shape and location. ROIs can be selected and moved or deleted
after they are drawn.

Note
For more information on operations and regions of interest, see “ Operations on
Regions of Interest” on page 137.
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The Palette Editor

RGB images contain their own color information while color information for indexed
images is separate from the image itself. Color information can be modified for
indexed and greyscale images.

The easiest way to modify color attributesfor a selected indexed, binary, or greyscale
imageisto click on the Edit Palette... button on the image panel to the right of your
visualization.

The various components and functions of the Palette Editor are discussed in
“CW_PALETTE_EDITOR” (IDL Reference Guide).

Note
You can also access the palette editor by selecting the image visualization (clicking
once on the visualization and then double-clicking on it to bring up the
Visualization Browser) and selecting | mage Palette — Edit Color Table — Edit.

Window Level Control

The Window Level Control on theilmage tool alows you to adjust and manipulate
the image brightness and contrast for each channel of the currently selected image.
The Channel droplist allows you to select the channel to be adjusted. The Link All
checkbox may be selected to cause al channelsto be adjusted simultaneously. A
small plot window shows the histogram for the currently selected channel. For
indexed color images, Channel O represents the image data values. For RGBA
images, Channel 0 represents the red values, Channel 1 represents the green values,
Channédl 2 the blue values, and Channel 3 the alphavalues (if present). Within the plot
areaisared bar representing minimum values and a green bar representing maximum
values. You can click on each bar to manipul ate these values. The dotted black bar
represents the level; you can click and drag this bar to move both the minimum and
maximum values simultaneously.
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Image Properties

Theilmagetool is a self-contained image display and manipulation tool. You can
import, export, modify, and manipulate image data. For more information on the
basic ilmage interface and its layout, see Appendix A, “iTools Interface Reference”.

Modifying Properties
By selecting Edit — Properties from the ilmage tool, you may modify your image
properties. You may modify your image's name, description, transparency,

interpolation, pixel dimensions, pixd origin, and so on. For more information on
editing propertiesin the iTools, see Appendix D, “Visualization Properties’.
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Adding a Colorbar

You can add a colorbar to your visualized image which will show on acolor scalethe
minimum to maximum pixel values. To add a colorbar, click on the image and then
from the ilmage window, select I nsert — Colorbar. A colorbar will be placed in the
visualization window. This colorbar can be resized and moved around the window.
You can also double-click on the colorbar to invoke the Visualization Browser, which
will allow you to change properties for the colorbar.
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Figure 11-5: Image With Inserted Colorbar
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Adding Axes

You canadd X and Y axesto your image data by selecting Insert — Axisfrom the
iTool window. From here you can select X Axisor Y Axis. You can modify axis
properties by opening the Visualization Browser and selecting Axes and then
changing the Style property from None to the desired style. Another option isto
double-clicking on the axis itself within the visualization and modify its properties.
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Figure 11-6: Image in ilmage with Axes Inserted and Placed
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Resampling an Image

Resampling re-imports the selected image data using parameters specified in the
Resampl e properties. Resampling parameters include factors for adjusting the X, Y,
or Z dimensions of the data, as well as the interpolation method to be used.

To resample image data:
1. Select one or more images in the ilmage window for resampling.

2. If necessary, use the Operations Browser to set the desired parameters through
the Resample properties. See “Resample Properties’ on page 440 for details.

3. Select Operation — Transform — Resample.
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252 Chapter 11: Working with Images

Filtering an Image

There are six types of filters available in the ilmage tool.
Convolving an Image

To convolve an image:
1. Select theimage to be convolved.
2. Select Operations — Filter — Convolution.
3. The convolution filter editor appears and desired settings can be edited.
4. Click OK and thefilter is applied.

For more details on the convolution filter, see “ Convolution Filter” on page 128.
Applying a Median Filter

The median filter replaces each pixel with the median (avaluein an ordered set of
values with an equal number of values above and below it) of the two-dimensiona
neighborhood of a given width.

To apply the median filter to an image:
1. Select theimage.
2. Select Operations — Filter — Median.
For more details on the median filter, see “Median Filter” on page 127.

Smoothing an Image

The smooth filter removes unwanted noise from an image using a weighted average.
To apply the smooth filter to an image:

1. Select theimage.

2. Select Operations — Filter — Smooth.

For more details on the smooth filter, see" Smooth Filter” on page 126.
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Applying a Roberts Filter
The Raobertsfilter uses the Roberts edge enhancement operator to detect edgeswithin
the image.
To apply the Raberts filter to an image:
1. Select theimage.
2. Sdlect Operations — Filter — Roberts.
3. The Robertsfilter is applied.

Applying a Sobel Filter
The Sobel filter uses the Sobel edge enhancement operator to detect edges within the
image.
To apply the Sobel filter to an image:
1. Select theimage.

2. Select Operations — Filter — Sobel.
3. The Sobdl filter is applied.

Applying an Unsharp Mask

The unsharp mask enhances the contrast between neighboring pixelsin an image.
To apply the Unsharp Mask filter:

1. Select the data that you want to unsharp mask.

2. Sedlect Operations — Filter — Unsharp Mask.
For more details on the unsharp mask filter, see “Unsharp Mask Filter” on page 129.
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Applying a Morphological Operator

Mathematical morphology isamethod of processing digital images on the basis of
shape. Six morphing options are available for usein ilmage: dilate, erode, morph
open, morph close, morph gradient, and morph tophat. For more information on
morphing, see “Morphing” on page 131. To morph your image, select
Operations — Morph — <option>.

Applying a Morphological Operator iTool User’'s Guide
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Contouring an Image

You can also insert a contoured representation of your image data into your
visualization. To do this:

1. From theilmage window containing a visualized image, select
Operations — Contour.

2. The Contour dialog appears (shown below) allowing you to adjust contour
setting, including:

*  Number of levels: Set the number of contouring levels
e Value: Set the contour value to use

* Projection: Choose the contour type (Planar or 3D)

#l Contour [ %]
Contour

Description

Show dialog True

Murnber of level: |3

Walue 0

Frojection Plaar
e |

Figure 11-7: The Contour Dialog

3. After making any contour property changes, select OK to contour your image
data.
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The following figure shows contouring added to the image of a meteor surface.
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Figure 11-8: A Contoured Image in ilmage

You can highlight and double-click your contoured image data, invoking the
Visualization Browser which allows you to edit Contour Level properties and
Contour Level color table data. For more information on these edit options, see
“Contour” on page 512.

Contouring an Image iTool User’'s Guide



Chapter 11: Working with Images 257

Surfacing an Image

You can also insert a surface representation of your image datainto your visualization
by selecting Operations — Surface. This causes the display to become three-
dimensional. The following figure shows a surface added to the image of the African
political map.
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Figure 11-9: Image Data Shown as a Surface
You can highlight and double-click your new surface, invoking the Visualization

Browser which allows you to edit surface properties. For more information on these
edit options, see “ Surface” on page 502.
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Manipulating the Image Display

Theilmagetool alowsyou many optionsto manipulate your existing image displays.
Once you have visualized your image, you may rotate, flip, trandate, scale, and zoom
aswell as modify image properties, scroll, and select image ROIs. The following
options are available for manipulating images.

For more information on manipulation tasks which are common to ilmage as well as
other iTools, see Chapter 4, “Manipulating the Display”.

Rotating an Image

The rotate operation makes it possible to rotate the image within the visualization by
a specified number of degrees. To rotate your selected image, select

Operations — Transform — Rotate Data. For more information about rotating,
see “Rotation” on page 119.

Scaling an Image and Byte Scaling an Image

It is possible to scale the pixel values within an image by a specified scale factor. To
scale your image, select Operations — Transform — Scale Data. For more
information on scaling data, see “ Scaling” on page 69.

Note
When working with byte data, the default byte scale range is always 0-255.
Therefore, even if data ranges from 0-100, it will display using 0-255. This may
cause visualized data to appear darker.

Inverting an Image

You can aso invert the data associated with your image, or with each channel of an
RGB or RGBA image. If the datais byte data, the inversion occurs relative to the
maximum byte value (255). Otherwise, the inversion occurs relative to the maximum
data value per channel. To invert your image, select

Operations — Transform — Invert Image.

Flipping an Image
You can flip your image within the data space either horizontally or vertically. These

operations flip the actual data associated with the image. To flip your data, select
Operations — Flip — Flip Horizontal or Operations — Flip — Flip Vertical.
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View Zoom

View Zoom allows you to zoom in or out on a specific area of theimage display area.
To zoom in or out in View Zoom mode click Zoom &/ on the toolbar or select a
percentage value from the View Zoom droplist. For more information on working
with View Zoom, see “Zooming” on page 74.

Canvas Zoom

Canvas Zoom allows you to increase or decrease the magnification of the entire
display canvas (which may contain multiple views, depending on the layout) by a
specified percentage. Canvas Zoom is avail able by selecting a percentage from the
Window — CanvasZoom menu. For more information on working with Canvas
Zoom, see“Zooming” on page 74.

Pixel Scaling

The pixel scale represents the number of window pixels used to display asingle
image pixel (horizontally and vertically). Pixel scaling is shown on the image panel
(which appears on the right side of the ilmage tool) and can be manipulated viathe
View Zoom manipulator on the ilmage window toolbar and using its accompanying
pull-down menu.

When an image isfirst loaded into ilmage, the X and Y pixel scales are by default set
to 100% (one window pixel is used to display one image pixel horizontaly).
Typically, when ilmage first displays an image, the view zoom factor matches the X
pixel scale. Changing the view zoom factor also updates the pixel scale labels.

If the currently selected image has been rotated, or if the visualization has switched to
3D (for example, because a surface was inserted), then the pixel scale labels are set to
an empty string.

Region Growing
The ilmage region growing operation lets you apply aregion growing algorithm to
the currently selected ROI. A new ROI isthen created and displayed. To apply region

growing to your ROI, select Operations — Region Grow. You can then select the
region grow method (by threshold or by standard deviation).
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Adding Annotations

Annotations can be added to label or describe image visualizations displayed in the
ilmage tool.

The following types of annotations can be added to ilmage displays:

Image
Annotation Description
Type
Text Single lines or multiple lines of text can be added to a
visualization to provide alabel or description
Line Straight line annotations can be added to avisualization to link
|abels to objects or to identify an object
Rectangle Rectangular annotations can be added to avisualization to
identify rectangular areas
Ova Oval annotations can be added to a visualization to identify
circular areas
Polygon Polygon annotations can be added to a visualization to identify
areas bounded by a multi-sided polygon
Freehand Freehand annotations can be added to avisualization to
identify an area

Table 11-1: Types of Image Annotations

For more information on creating and using annotations, see Chapter 5, “Adding
Annotations”.

Line Profiles
You can plot image pixel values along a selected line. These values are extracted asa

line profile of part of your image visualization and displayed in a new iPlot window:

1. From anilmage window with avisualized image, click on the Line Profile
icon on the toolbar.

2. Usethe mouse to position the jagged-edge line profile tool over the place
which you wish your line profile to begin and click.

3. Drag to the ending point of your line profile and release.
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4. A new plot window appears showing a plot of the image pixel values that fall
aong that line.

Once aline profile has been drawn, it will remain until deleted. The line may be
tranglated (or its endpoints moved individually). If it istranslated or edited, the profile
plot will automatically update.

If you dismiss your Plot Profile window and wish to have it back again, from your
ilmage window, with the line selected, choose Operations — Plot Profile and the
Plot Profile window will reappear.

Note
Line profiles on map projections always connect points using the image coordinates

(either degrees or meters). See “Registering an Image” on page 370 for more
information on image coordinates.

View Panning

To pan an image, select the View Pan tool button # on the toolbar and then click on
theimage and drag until it isin the desired location. Panning causes the extents of the
visible portion of the view to be shifted.

Cropping an Image
The ilmage crop manipulator button allows you to crop your image to your specified
size and dimension. It also allows you to translate and resize the crop box, and then

apply the crop to the currently selected image or images. The button appearsin the
toolbar as shown in the following figure.

% |||

Crop Manipulator Button /

Figure 11-10: The Crop Manipulator Button on the Toolbar

iTool User's Guide Manipulating the Image Display



262

Chapter 11: Working with Images

The crop box will appear only if information has been set and is applicable to the
currently-selected image. If the crop box information has not been set for the crop
operation, or does not fit within your image, then no crop box appears. For more
information see “ Cropping Images’ on page 263

If no crop box visual is present, you can click using the mouse anywhere on animage
and drag to create a crop box.

Note
All portions of the image that fall outside of the crop box are grayed out.

Once acrop box is present, it may be translated (by clicking and dragging anywhere
within the crop box, or along its edges) or scaled (by clicking and dragging on one of
the scale handles). A new crop box can also be created by clicking anywhere within
the gray area outside of the current crop box.

The arrow keys can a so be used to trand ate the crop box (when the mouse location is
anywhere within the crop box or along its edges).

When your crop box is correctly sized and positioned, you can crop the image by:
» Double-clicking anywhere within the defined crop box
* Right clicking to invoke the context menu, and then selecting Crop

e Sdecting Operations— Crop from theilmage tool.
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Snage Tool Operations

The ilmage tool provides the following operations:
Viewing a Histogram

A histogram is adensity plot showing a distribution of data values. To view a
histogram of image data, use the iTool’s histogram feature by selecting

Operations — Histogram. For information on histogram creation, see “Plotting a
Histogram” on page 132.

Viewing Image Statistics

To view dtatistics for image data or for ROIs, use the iTool's statistics feature by
selecting Operations — Statistics. For information on viewing statistics, see
“Displaying Statistics” on page 133.

Cropping Images

The ilmage cropping operation allows you to crop one or more selected images at a
specified location and specified dimensions. To activate the cropping operation, select
Operations — Crop. The Crop manipulator is automatically activated.
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Figure 11-11: The Crop Operation Dialog

Note

The appearance of thisdialog can be disabled for future uses of the crop operation
by setting the Show dialog property to False.
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The X, Y and Width, Height propertiesin the dialog represent the location and
dimensions of the crop box to be applied. If these values have never been set, they are
by default initialized to match the full extent of your first selected image. If these
values have previously been set, they are constrained to fit within the first selected
image. You can enter new values manually, or the mouse can be used to define, resize,
and/or tranglate the crop box.

The Units property can be set to indicate the units of measure to be used for reporting
crop box coordinates. The default is data units. This property will automatically reset
to data units (and become de-sensitized) if multiple images are selected and their
pixel origins or pixel sizes differ.

Once your crop dialog is present on your image, you can crop by doing the following:

» Double-clicking anywhere within your defined crop box (in the primary
visualization window).

e Pressing the Crop button within the crop operation dialog.

Once your image is cropped, the original image is replaced by the new, cropped
image data. You can only retrieve your original data by selecting Edit — Undo crop,
or by reloading the original image data as a separate visualization.

Note
If your original image contains any ROIs, those that do not lie completely within the
crop box will belost in the new image.
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wWorking with Surfaces

This chapter describes how to work with surfacesin the i Surface tool.
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Introduction

Introduction

The IDL iSurface tool provides interactive access to surface data. You can visualize
surfaces and then modify and manipulate those surfaces in the ways that you need.
The following sections describe how surfaces can be displayed, modified, and
manipulated in iSurface.

To use iSurface from the IDL Command Line, type iSurface. An empty iSurface tool
appears. You can then import surface data using any of several dataimport methods.
For more information on importing surface data, see Chapter 2, “Importing and
Exporting Data’.

Note
For more information on accepted arguments, see “ISURFACE” (IDL Reference
Guide).

The iSurface tool can be launched in the following ways:

e By dragging variables onto the Surface icon of the Visualization Pa ette (see
Surface Visualizations)

e AtthelDL Command Line without arguments or keywords
e AtthelDL Command Line with arguments and keywords

e Through the File — New — iSurface menu option in an existing i Tool

iTool User’s Guide
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Displaying Surfaces

Three-dimensional visualizations of surfaces can be displayed in the iSurface
window.

To open an iSurface window, do one of the following:
« AtthelDL command line, enter ISURFACE
¢ From aniTool window, select File — New and select iSurface

Surface data can be displayed by specifying data parameters at the IDL command
line, or by importing a binary or ASCI| text file containing surface data.

To import afile containing surface data into the i Surface tool:

1. Select File » Open from the iSurface tool and locate the file to open. For
example, from your IDL examples/data directory, select i demosurf .dat.

2. Double-click the filename or select the filename and click Open to open the
surface datafile. You will be prompted to enter information regarding your file
type (for example, ASCII or binary). For more information on entering this
information and on importing data, see Chapter 2, “Importing and Exporting
Data’. In this example, enter demosurface for your template name and then
select New Field and specify demosurface as the Field Name and specify it as
atwo-dimensional 200 by 200 Floating type.

3. Then select OK and OK to dismiss and visualize.

iTool User's Guide Displaying Surfaces
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Figure 12-1: Surface Data Visualized in iSurface

Note
For information on how to display surfaces using the Visualization Palette, see
Surface Visualizations).

Displaying Surfaces iTool User’'s Guide


../com.rsi.idl.doc.wb/Surface_Visualizations.html

Chapter 12: Working with Surfaces 269

Surface Properties

Surfaces have attributes or properties that can be modified to change their
characteristics. These properties are organized into property sheets for each operation
and visualization type. For example, the skin of a surface visualization has a gold
color by default. To change this color, modify the surface color property in the
surface visualization property sheet.

To display the property sheet for a surface, do one of the following:
* Double-click the surface in the iTool window
e Sdlect the surface, and select Edit — Properties
« Display the Visualization Browser, and double-click the entry for the surface

For more information, see Chapter 6, “Property Sheets and Browsers'.

The Visualization Browser

The Visualization Browser provides anested list of all visualizations displayed in the
iSurface window. From the Visualization Browser, you can select visualizations and
display property sheets for those visualizations.

To display the Visualization Browser:
1. Select Window — Visualization Browser.
2. Do either of the following:
» Click anitemto select it in the Visualization Browser
* Double-click anitem in theiTool window to display its property sheet
For more information, see Chapter 6, “Property Sheets and Browsers’ and Appendix
D, “Visualization Properties’.
The Operations Browser

The Operations Browser provides a nested list of all operations available from the
iSurface Operations menu. From the Operations Browser, you can display property
sheets for each of the items in the iSurface Operations menu.

To display the Operations Browser:
1. Select Operations — Operations Browser

2. Click anitem to display its property sheet

iTool User's Guide Surface Properties
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For more information, see Chapter 6, “Property Sheets and Browsers’ and Appendix
C, “Operations Properties’.
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Adding a Colorbar

If you have added vertex coloring or texture to your surface visualization, you can
add a colorbar that will show on a color scale the minimum to maximum values of
datain the visuaization. To add a colorbar, click on the surface data and then from
the iSurface window, select Insert — Colorbar. A colorbar will be placed in the
visualization window. This colorbar can be resized and moved around the data space.
You can also double-click on the colorbar to invoke the Visualization Browser which
will allow you to change the values for the colorbar. For more information on the
colorbar, see “Colorbar” on page 560.
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Adding a Light

Adding alight to your surface display allows you to highlight various parts of the
surface. To add alight to your surface display, select Insert — Light. you canclick on
the light bulb which appears and drag it around the display areato manipulate the
lighting. You can also adjust the lighting settings using the Visualization Browser by
double-clicking on the light bulb.

£l 1DL isurface [Untitled*] -_ 10l =l
File Edit Insert Operations ‘Window Help
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Figure 12-2: Inserting Light into a Surface Display
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Adding a Legend

Legendsidentify the visualizations displayed in the iTool window. L egends can be
displayed in the iSurface window to identify surfaces and contours on those surfaces.

To insert alegend for a surface or contour:

1. Select specificitemsto includein the legend, or click in an empty area of the
iSurface dataspace to deselect and include all dataspace itemsin the legend.

2. Sdlect Insert — New L egend.
To add to alegend:
1. Select thevisuaization item or itemsto add to the legend.

2. If there are multiple legends, add the desired legend to the selection by shift-
clicking the legend border.

3. Select Insert — Legend Item.

Note
Only asingle legend item may exist for agiven visualization. If you are inserting
multiple visuaization itemsinto an existing legend, only legend items for those
visualizations not already represented will be added to the legend.

For more information, see “Legends’ on page 81.
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Adding Axes

By default, surfaces are displayed with X, Y and Z axes. The display of these axesis
controlled by property sheets for the axes container and for individual axes (see
“Axes’ on page 576). Additional X, Y or Z axes can be added to a surface
visualization to make it easier to identify surface characteristics.

To add an axis to your surface visualization:
1. Sdect the surface.
2. SdectInsert — AXxis.

3. Choose from the following options:

¢ X axis
e Y axis
e Zaxis

Use the mouse to position the new axis, and double-click the axisto display the axis
property sheet.

For more information on adding axes, see “Additional Axes’ on page 88.
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Imaging a Surface

You can insert an image of your surface data by using Operations — Image. An
image visualization of your original surface datais then displayed with your original
surface visualization.

For example at the IDL command line,

1. Enter isurface, DIST (10)

2. Now select Operations — Image.
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Figure 12-3: Surface Visualization with Image Added
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Contouring a Surface

Contour lines can be drawn directly on a surface to provide information about the
levels of the surface, such as elevation. Two types of contours can be applied:
multiple-level contour operationsthat apply to the surface in general, and single-level
contour objects applied at a specific location on the surface.

To add contour lines to a surface;

1. Select the surface in the iTools window. For example, select the
isurfdemo.dat surface data previously visualized.

Select Operations — Contour.

3. The Contour dialog appears (shown below) allowing you to adjust contour
setting, including:

e N_LEVELS: Set the number of contouring levels
* Value Set the contour value to use

* Projection: Choose the contour type (Planar or 3D)

#l Contour [ %]
Contour
Description
Show dialog True
Murnber of level: |3
Walue 0
Frojection Plaar
e |

Figure 12-4: The Contour Dialog

4. After making any contour property changes, select OK to contour your
surface.

5. Contour lines are applied to the surface at the interval specified in the contour
dialog.

Contouring a Surface iTool User’'s Guide
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)| 1DL iSurface [Untitled*] P ‘: ] 3
File Edit Insert Operations ‘“Window Help

Di@|g] o~ ele] [ slelelni| &] =] alNolo|sle

=

4 o

|C|ick on item ko select, or click & drag selection box |[553,84]

Figure 12-5: Surface with Contours Added

6. To adjust the properties of the contour, double-click the contour in theiTool
window or in the Visualization Browser to display the Contour property sheet.
For information on the contour properties, see “ Contour” on page 512.

To insert a contour object at a specific location on a surface:
1. Select asurfacein theiSurface window.
2. Click the Surface Contour button 2] in the Manipulator toolbar.

3. Click the level on the surface at which you would like the contour to appear.
Contour lines are displayed on the surface at that level.

4. To adjust the properties of the contour object, double-click the contour object
in the iTool window or in the Visualization Browser to display the Contour
property sheet. For information on the contour properties, see “ Contour” on
page 512.
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Resampling a Surface

Once surface data has been imported into the i Surface window, that data can be re-
imported using different import parameters by resampling the data. See “Resample’
on page 123 for details.

To resample a surface:

1. Select asurfacein theiSurface window. For example, select the
isurfdemo.dat surfaced data.

2. Select Operations — Transform — Resample.

#1 IDL isurface [Untitled*] 10l =l
File Edit Insert Operations Window Help

Figure 12-6: Resampled Surface in iSurface
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Filtering a Surface

Three types of filters are available in the i Surface tool: smooth filtering and
convolution filtering.

Convolving a Surface

To convolve a surface:
1. Select the surface to be convolved.
2. Select Operations — Filter — Convolution.

For details on using the convolution filter, see “Convolution Filter” on page 128.
Median a Surface

The median filter replaces each point with the median (avalue in an ordered set of
values with an equal number of values above and below it) of the one- or two-
dimensional neighborhood of a given width.

to median a surface:
1. Select the surface.
2. Select Operations — Filter — Median.
For details about using the median filter, see “Median Filter” on page 127.

Smoothing a Surface

The smooth filter removes unwanted noise from a surface.
To apply the smooth filter to a surface:
1. Select the surface.
2. Select Operations — Filter — Smooth.
For details on using the smooth filter, see “Smooth Filter” on page 126.
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Adding a Texture Map

An image file can be imported into a surface visualization to serve as a texture map:
an image projected onto the surface skin in place of the default red skin.

To add a texture map to a surface:
Select the surface.
Select Edit — Parameter s to open the Parameter Editor.

3. Click Import File to import the image file to be used as a texture map into the
Data Manager.

4. Findtheimagefileinthelist of filesin the Data Manager tree and select either
a specific image channel to import, or select | mage Planesto import all
channels of the image.

5. Click the Assign Data button » under TEXTURE. The name of the datato
import appearsin the TEXTURE field.

> TEXTURE
Cleardata — .
Assign data ____ jllmage Charrel

0 < Data name

Figure 12-7: TEXTURE Field in Parameter Editor

6. Click OK. The Parameter Editor window closes, and the texture map appears
on the surface.
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Manipulating Surface Displays

The iSurface tool provides options for manipulating surface data. You can rotate as
well as scal e surfaces. These manipulations are described in the following sections.

Rotating a Surface

Rotation tools are provided in the i Surface tool to makeit easier to see all aspectsof a
3-D surface visualization. Surfaces can be rotated freely or along an axis with the
mouse, and they can be rotated in fixed or arbitrary increments from the Operations

menu.
To rotate a surface freely or along an axis with the mouse:
1. Select the surface in the i Surface window.

2. Click Rotate | on the Manipulator toolbar. The rotation sphere is displayed
around the surface.

iTool User's Guide Manipulating Surface Displays
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Figure 12-8: Surface with Rotation Sphere Displayed

» Torotate the surface freely, position the mouse pointer over the surface so
that it changes to a free rotation pointer .*». Click and drag to rotate the
surface in the desired direction.

« Torotate the surface along an axis, position the mouse pointer over an axis
so that it changes to an axis rotation pointer + . Click and drag to rotate
the surface along the axis in the desired direction.

To rotate a surface in 90° increments | eft or right from the Operations menu:
1. Select the surface in the iTool window.

2. Select Operations — Rotate — Rotate L eft or
Operations — Rotate — Rotate Right.

To rotate a surface an arbitrary number of degrees from the Operations menu:
1. Select the surface in the iTool window.
2. Sdlect Operations — Rotate — Rotate by Angle.
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3. Inthe Rotate Angle dialog, enter the desired number of degrees to rotate the
surface.

For more information, see “ Rotation” on page 119.

Scaling a Surface

Surfaces can be scaled freely, or scaling can be constrained to one or more
dimensions.

To scale a surface fregly:
1. Sdect the surface in the iTool window.

2. Position the mouse pointer over aside of the data set bounding box so that it
changes to an unconstrained scaling pointer <.

3. Click and drag to scale dl points of the surface in the desired direction.
To constrain scaling of a surface:
1. Select the surface in the iTool window.

2. Position the mouse pointer over an axis “whisker” to scale along only one axis,
or over acorner of the bounding box for multi-axis scaling.

Figure 12-9: Constrained Single-Axis (left) and Multi-Axis (right) Scaling

3. Click and drag to scale in the desired direction.
For more information, see “ Scaling” on page 69.
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Adding Annotations

Annotations can be added to label or describe surface visualizations displayed in the
iSurface tool.

The following types of annotations can be added to iSurface displays:

Plot
Annotation Description
Type
Text Single lines or multiple lines of text can be added to a
visualization to provide alabel or description.
Line Straight line annotations can be added to avisualization to link
labels to objects or to identify an object.
Rectangle Rectangular annotations can be added to avisualization to
identify rectangular areas.
Ova Oval annotations can be added to a visualization to identify
elliptical areas.
Polygon Polygon annotations can be added to a visualization to identify
areas bounded by a polygon.
Freehand Freehand annotations can be added to avisualization to
identify an area.

Table 12-1: Types of Surface Annotations

For more information on creating and using annotations, see Chapter 5, “Adding
Annotations”.

View Zoom
View Zoom allows you to zoom in or out on a specific area of the surface display

area. To zoom in or out in View Zoom mode click Zoom 2] on the toolbar. For more
information on working with View Zoom, see “Zooming” on page 74.
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Canvas Zoom

Canvas Zoom allows you to increase or decrease the magnification of the entire
display canvas (which may contain multiple views, depending on the layout) by a
specified percentage. Canvas Zoom is avail able by selecting the pull-down
percentage list from the top of the tool just under the Help menu. For more
information on working with Canvas Zoom, see “Zooming” on page 74.

Extracting a Line Profile

To extract aline profile of part of your surface visudization in an iPlot window:
1. Click ontheLine Profileicon on the iSurface window toolbar.

2. Usethe mouse to position the jagged-edge line profile tool over the place
which you wish your line profile to begin.

3. Drag to the ending point of your line profile.
4. The profile plot appearsin an iPlot window.

Once aline profile has been drawn, it will remain until deleted. The line may be
tranglated (or its endpoints moved individually) by switching back to the arrows. If it
is translated or edited, the profile plot will automatically update.

If you dismiss your Plot Profile window and wish to have it back again, from your
iSurface window, with the line selected, choose Operations — Plot Profile and the
Plot Profile window will reappear.

iTool User's Guide Manipulating Surface Displays
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ISurface Tool Operations

The iSurface tool provides the following operations:
Viewing a Histogram Plot

To display a histogram plot of your surface:
1. Select the surface.
2. Select Operations — Histogram.

For more information, see “Plotting a Histogram” on page 132.
Viewing Statistics

To display the Statistics dialog:
1. Select an object or agroup of abjectsin the iTools window.

2. Select Operations — Statistics. The Statistics window displays the statistics
for the selected object(s).

For more information, see “ Displaying Statistics” on page 133.

iSurface Tool Operations iTool User’'s Guide



Chapter 13

wWorking with Contours

This chapter describes how to work with contours in the iContour tool.
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Introduction

Introduction

The IDL iContour tool allows you interactive access to contour data. You may
visualize contours and then modify and manipul ate those contours in the ways that
you need.

The IDL iContour tool displays your data as contours and allows you great flexibility
in manipulating and visualizing these contours. The iContour tool can be used for
irregular or regular grid data. Irregularly-grid data arranged as three fields (three one-
dimensional vectors) are gridded by a Gridding Wizard if this datais imported into
theiTool. Regular grid data arranged as a two-dimensional array is directly imported.

To use iContour from the IDL Command Line, type iContour. An empty iContour
tool appears. You can then import contour data using any of several data import
methods. For more information on importing contour data, see Chapter 2, “Importing
and Exporting Data’.

Note
For more information on accepted arguments and keywords, see “ICONTOUR”

(IDL Reference Guide).

The iContour tool can be launched in the following ways:

» By dragging variables onto the Contour icon of the Visualization Palette (see
Contour Visualizations)

e AtthelDL Command Line without arguments or keywords
e AtthelDL Command Line with arguments and keywords

e Through the File — New — iContour menu option in an existing i Tool

iTool User’s Guide
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Displaying Contours

TheiContour tool’s primary purposeisto display contours, though thetool is capable
of much more once the dataiis displayed. The iContour tool can display regular-grid
dataor irregular-grid data. Gridding is the creation of uniformly-spaced planar data
from data points. These points may initially be irregular.

Displaying Regular-grid Data

Regular-grid data points are presented by two-dimensional arrays. The following
example shows one way of importing and displaying this type of data into the
iContour tool. The 248-by-248 two-dimensional array contained within the
convec.dat binary filein the examples/data directory isimported into IDL with
the READ_BINARY function. The iContour tool then displays this data as contours.

At the IDL Command Line, enter:

file FILEPATH('convec.dat', SUBDIRECTORY = ['examples', 'data'])
data READ BINARY (file, DATA_DIMS = [248, 248])
iContour, data

iTool User's Guide Displaying Contours
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Figure 13-1: Earth Convection Contours in the iContour Tool

Note
The examples/data directory of your IDL 7.1 distribution contains atext file
named index. txt. Thisfilelists al datafiles available in the example directory
and also lists their dimensions and values.

Note
For information on how to display contours using the Visualization Palette, see
Contour Visualizations).

Displaying Irregular-grid Data

Irregular-grid data points are presented by three one-dimensional vectors, usually
known as fields. The following example shows one way of importing and displaying
this type of datainto theiContour tool. The three fields contained within the
irreg_gridl.txt ASCII fileinthe examples/data directory isimported into

Displaying Contours iTool User’'s Guide
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IDL with the File — Open option in the iContour tool. This option uses the ASCI|
Template wizard to import the data, which is then gridded into contour data with the
Gridding Wizard. TheiContour tool then displays this data as contours.

1

iTool User’s Guide

At the IDL Command Line, enter:
TICONTOUR

Select File — Open from the pulldown menus of the empty iContour tool. The
Open dialog will appear.

Use the Open dialog to find and select the irreg_gridi.txt fileinthe
example/data directory. The ASCII Template wizard will appear.

Theirreg_gridil filecontainsthree columns of data points. These columns
represent the x-locations, y-locations, and the elevation (respectively) of this
data. These columns are specified as three fields (vectors) of datawith the
ASCII Template wizard.

Click Next on thefirst and second step of the wizard, then click Finish on the
third (last) step of the wizard. The IDL iTools Create Visualization dialog
will appear.

| 1DL iTools Create Visualization

IDL iTools Create Visualization

This wizard will help you convert your data
and create a visualization.

@ Launch the gridding wizard.
" Select a visualization and specify parameters.

Do not create a visualization.

Heln 0K | Cancel

Figure 13-2: The iTools Create Visualization Dialog
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The DL iTools Create Visualization dialog contains the following choices:

Launch the gridding wizard

Select avisualization and specify parameters

Do not create a visualization

5. Selectthe Launch the gridding wizard radio button, then click OK. The IDL
Gridding Wizard Step 1 of 3 dialog will appear.
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Figure 13-3: The IDL Gridding Wizard Step 1 of 3

The Gridding Wizard allows you to specify the method of gridding while
showing you the possible results for that method. The IDL Gridding Wizard
Step 1 of 3 dialog contains the following items:

Displaying Contours

Number of pointsentered

X Coordinates— X coordinate range

Y Coordinates— Y coordinate range

Data values — Data values are shown here
Spherical data checkbox — Check to make data spherical

Coordinate diagram — Shows coordinates of grid data
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e Show points checkbox — Select to show all points (default is checked)
e Help — Obtain help onthisdialog

e Back — Return to previous step

* Next — Proceed to Step 2 of 3

e Cancel — Dismissthe Gridding Wizard

6. Inthe Gridding Wizard Step 1, click Next to accept the interpolation of data
values and locations. The IDL Gridding Wizard Step 2 of 3 dialog will

appear.
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Figure 13-4: The IDL Gridding Wizard Step 2 of 3

The DL Gridding Wizard Step 2 of 3 dialog contains the following items:
e X Coordinates— modify dimension, start or end

e Y Coordinates— modify dimension, start or end

» Coordinate diagram — Shows coordinates of grid data

e Show points checkbox — Select to show all points (default is checked)
e Help — Obtain help onthisdialog
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e Back — Return to previous step
e Next — Proceed to Step 3 of 3
e Cancel — Dismiss the Gridding Wizard

7. At Step 2, click Next to accept the dimensions, start and spacing. The IDL
Gridding Wizard Step 3 of 3 dialog will appear.
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Figure 13-5: The IDL Gridding Wizard Step 3 of 3

ThelDL Gridding Wizard Step 3 of 3 dialog contains the following items:
e Choose gridding method — Choose from pull-down list of methods

e Preview — Click to preview selected method and data

e Auto preview — Checkbox to turn auto preview on (default = off)

o Statisticstab — Shows data statistics

* Optionstab — Set options for missing values, smoothing, weighting, and
anistropy between axes

e Search tab — Set options for using search ellipse

» Coordinate diagram — Shows coordinates of grid data
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e Show points checkbox — Select to show all points (default = checked)
e Help — Obtain help onthisdialog

* Back — Return to previous step

*  Finish — Dismiss the Gridding Wizard with data gridded

e Cancel — Dismissthe Gridding Wizard

8. At Step 3, select I nver se Distance as the gridding method and click Finish to
display the surface.

9. Theresulting contours are displayed in the iContour tool.
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Figure 13-6: Irregular-grid Elevation Contours in the iContour Tool

Note
For information on how to display contours using the Visualization Palette, see
Contour Visualizations).
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Contour Properties

The iContour window is a self-contained contour display and manipulation device.
You can import and export contour data, and modify and manipulate contours. For
more information on the basic iContour interface and its layout, see Appendix A,
“iTools Interface Reference’.

With the contour selected, the Edit — Properties... option allows access to the
contour property sheet. You can change many contour properties through this sheet.

&1 IDL iContour: Yisualization Browser

A Contour

[ Mame Conbaur
Diezcription Carbaur
Show True
Grid units Mot applicable
Contour level properties |Click to edit
Use palette colar False
Planar £ value 0
Transparency 0
Mumber of levels 7
Frojection Planar
Fill contours Falze
Shading Flat
Mirimum walus 3.593169459708557
b Eimnuim walue 55.4829975342871
Drowwnhill ticks Hide
Diownhill tick interval 0z
Drovrihill tick length 01

Figure 13-7: Contour Property Sheet
The following examples show how to modify some contour properties. These
examples are performed on the contours imported by using the following steps:
1. AtthelDL Command Line, enter:
ICONTOUR

2. Sdect File — Open from the pulldown menus of the empty iContour tool. The
Open dialog will appear.
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3. Usethe Open dialog to find and select the convec.dat fileinthe
example/data directory. The Binary Template wizard will appear.

4. IntheBinary Template dialog, click New Field, and enter the following
information in the New Field diaog:

e Field name: data (or aname of your choosing)
e Type byte

*  Number of dimensions: 2

» 1st dimension Size: 248

e 2nd dimension Size: 248

5. Click OK to close the New Field dialog and the Binary Template dialog, and
the contours are displayed in the tool .
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Figure 13-8: Earth Convection Contours in the iContour Tool
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Labeling Contours

Each contour level line hasits own properties. You can access these properties
through Contour level propertiesin the contour property sheet by clicking Contour
level properties, clicking on the arrow button, and then clicking Edit... The Contour
Levels property sheet will appear.

Alllevels | Leveld | Level2 | Level3 |

Yalue 0 10 20 3
Colar | [l | [l oo oo |
Line style i
Line thickness 1 1 1 1 1
Label MHone Mone MHone MHone 8
Label interval 0.4 0.4 0.4 0.4 0
Mo label gaps False Falze False False Fi
Usze label color |False False False False F
Label calar oo | [ Wooo Wooo |
W Mo symbol Mo symbol Mo symbol Mo zypmbal
Sumbal size 01 01 01 01 0
Text label
Tick format code
Tick farmat Mone Mone Mone Mone ¥
Text fant Helvetica Helvetica Helvetica Helvetica H
Test style Marmal Marmal Marmal Marmal IS
Text font size £l ] 3 9 9

Al o

oK |

Figure 13-9: Contour Levels Property Sheet
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The first column of the Contour Levels property sheet contains the property values
for al the levels. In this column, change the L abel setting from None to value. The
value of each contour line appears as labelsin theiContour display.
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Figure 13-10: Labelled Contour Levels
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Changing the Contour Colors

The columns after the first one are for each individual contour level. In each level
column, change the Color setting from black to a different color making sure to use a
different color for each level. When alevel color ischanged in the property sheet, that
level is updated in the iContour display.

The resulting display contains a different color contour for each level.
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Figure 13-11: Color Contour Levels

After changing the colors of each level, click OK in the Contour Levels property
sheet. The Contour Labels property sheet closes.
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Filling Contours

The Fill contours setting in the original contour property sheet controls whether the
contour levels are filled or not. Change the Fill contour s setting to True.

Note
You must also change the Use palette color setting to True aswell before colors
can be used. After that, you can choose or set your own color scheme from the
Levels Color Table — Edit color table function.

The contour colors are now more distinctive.
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Figure 13-12: Filled Contour Levels Using the Predefined Blue Waves Scheme

Even more detail can be added by increasing the number of levelsin the contour
display. Change the Number of levelsfrom 6 to 20.
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The color set for each of the original seven levelsisrepeated every set of seven within
the 20 new levels.
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Figure 13-13: 20 Filled Contour Levels Reset at 20 Levels
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Adding a Colorbar

You can add a colorbar to your visualized contour which will show on acolor scale
the minimum to maximum values of datain the visualization. To add a colorbar, click
on the contour data and then from the iContour window, select Insert — Colorbar. A
colorbar will be placed in the visualization window.

Note
Be sure that the Use palette color setting in the Visualization Browser is True S0

that colors can be used. After that, you can choose or set your own color scheme
from the L evels Color Table — Edit color table function.

This colorbar can be resized and moved around the data space. You can also double-
click on the colorbar to invoke the Visualization Browser which will allow you to
change the values for the colorbar and edit color tables. For more information on the
colorbar, see “Colorbar” on page 560.
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Adding a Legend

You can add alegend to your contour which shows the levels of the contour in their
increments. To add alegend, select Insert — New L egend from the i Contour tool
window.
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Figure 13-14: A Contour With Legend Added Showing Levels

Once you have placed alegend on your contour, you can edit the legend settings such
asthetitle and level increments as well as the color options on the legend. Double-
clicking on the legend itself will show you the Visualization Browser. For more
information on the options available, see “Legend Properties’ on page 691.
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Adding Axes

You can al'so add axes to your contour as visual aids for reading contour data.
Although axes are added to two-and three dimensional contour data there are
advantages to adding additional axes. For example in the figure which follows,
additional axes have been added in order to create a box-style contour showing the
tick marks and increments on all sides of theimage. You can add X, Y and Z axes
depending on your contour and needs. To insert axes, select Insert — Axisand then
select X Axis, Y Axis, or Z Axis or from the Visualization Browser, select the Axes
group and then set Style to Box Axes.
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Figure 13-15: A Contour With Axes Added and Altered in Box-Style
Once you have placed an axis on your contour you can edit the axis settings by

changing the title and increments as well as the color options on the axis. Double-
clicking on the axisitself will show you the Visualization Browser.
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Filtering a Contour

The iContour tool allows you to modify your contour data in the following ways:

Contour Smoothing

Within the iContour tool, contours can also be smoothed to refine edges or
compensate for random noise in the data. To smooth your data from the i Contour
window, select Operations — Filter — Smooth.

# IDL iContour [Untitled*] _I_I- ] ll
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Figure 13-16: Brain MRI Data (left) and Smoothed Data (right)
Note

The previous figure shows brain MRI data taken from the IDL examples\data
directory in afile named mr_brain.dcm.

Note
The window’s default size is three, however this can be changed via the operations
browser. For more information on smoothing properties, see “ Smooth Properties’
on page 435.
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Contour Convolution

You can also useiContour convolution feature by selecting Operations — Filter —
Convolution. By sdlecting this, the Convolution Editor appears.

From thisdiaog, you can select the desired convol ution type from adrop-down list or
you may manipulate the columns and rows and scale factor and details manually. For
more details on the convolution filter, see “ Convolution Filter” on page 128.
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Figure 13-17: Brain MRI Data (left) and Convolved (right) Using Gaussian
Convolution

For more information on convolution properties, see “ Convolution Properties’ on
page 432.
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Manipulating the Contour Display

TheiContour tool allowsyou many options to manipulate your existing plot displays.
Once you have visualized your contours, you may rotate, flip, translate, scale, and
zoom as well as modify contour properties, scroll, and select contour ROIs. The
following options are available for manipulating contours.

Translating

Translation moves an object or group of objectsin a specific direction. When an
object is selected, a bounding box appears around the object. For information on
tranglating objects, see “ Translation” on page 68.

View Zoom

View Zoom allows you to zoom in or out on a specific area of the contour display
area. To zoom in or out in View Zoom mode click Zoom 2] on the toolbar. For more
information on working with View Zoom, see “Zooming” on page 74.

Flipping a Contour

You can flip your contour within the data space either horizontally or vertically.
These operations flip the actual data associated with the contour. To flip your data,
selectOperations — Flip — FlipHorizontal orOperations — Flip — FlipVertical.

Canvas Zoom

Canvas Zoom allows you to increase or decrease the magnification of the entire
display canvas (which may contain multiple views, depending on the layout) by a
specified percentage. Canvas Zoom is avail able by selecting the pull-down
percentage list from the top of the tool just under the Help menu. For more
information on working with Canvas Zoom, see “Zooming” on page 74.
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Scaling a Contour Display

The iContour tool allows you to scale your contour data by selecting
Operations — Transform — Scale Data. You can scale your data by a factor which
you provide in the Scale Factor dialog.

&l Scale Factor E
Scale Factor: 2.0000000 |

Ok Cancel

Figure 13-18: Setting the Contour Scale Factor

Once you have set the scale factor, select OK and the scaling takes place.

You may zoom in and out from your plot using either the Zoom In and Zoom Out
buttons on the iPlot toolbar, or by selecting Window — Zoom In or
Window — Zoom Out.

Adding Annotations

The following types of annotations can be added to iContour displays:

Plot
Annotation Description
Type
Text Single lines or multiple lines of text can be added to a
visualization to provide alabel or description.
Line Straight line annotations can be added to avisualization to link
labels to objects or to identify an object.
Rectangle Rectangular annotations can be added to avisualization to
identify rectangular areas.
Ova Oval annotations can be added to a visualization to identify
oval areas.

Table 13-1: Types of Contour Annotations
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Plot
Annotation Description
Type
Polygon Polygon annotations can be added to a visualization to identify
areas bounded by a polygon.
Freehand Freehand annotations can be added to avisualization to
identify an area.

Table 13-1: Types of Contour Annotations (Continued)

For more information on creating and using annotations, see Chapter 5, “Adding
Annotations”.

Manipulating the Contour Display iTool User’'s Guide



Chapter 13: Working with Contours 311

IContour Tool Operations

The iContour tool provides the following operations:
Viewing a Histogram

A density histogram is a density plot showing the distribution of datavalues. The X-
axis represents data values and the Y-axis represents density or frequency. Another
type of histogram is a style plot histogram. To view a density histogram of contour
data, use theiTool’s histogram feature by selecting Operations — Histogram. For
information on histogram creation, see “Plotting a Histogram” on page 132.

Viewing Statistics
To view dtatistics for contour data, use theiTool’s statistics feature by selecting

Operations — Statistics. For information on viewing statistics, see “ Displaying
Statistics” on page 133.

iTool User's Guide iContour Tool Operations
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wWorking with Plots

This chapter describes plotting tasks and the iPlot tool.

Introduction ............... ... ...... 314
Displaying Two-Dimensional Plots ... .. .. 315
Displaying Three-Dimensional Plots . ... 317
DisplayingPolar Plots .. .............. 318
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iTool User’s Guide

AddingLegends .................... 323
AddingaColorbar .................. 325
AddingErrorBars .................. 326
CurveFitting ...................... 328
FilteringaPlot ..................... 331
Manipulating the Plot Display ......... 333
iPlot Tool Operations ................ 335

313


[ /Dest /IPLOT_TOOL /DEST


314 Chapter 14: Working with Plots

Introduction

The IDL iPlot tool displays your datain plot form. TheiPlot tool then allows you
great flexibility in manipulating and visualizing plot data. iPlot can be used for any
type of two- or three-dimensional plot, including scatter plots, line plots, polar plots,
and histogram plots. To useiPlot, from the IDL Command Line, type iPlot. An
empty iPlot tool appears. You can then import plot data using any of several data
import methods. For more information importing plot data see Chapter 2, “Importing
and Exporting Data’.

Note
For more information on accepted arguments, see “IPLOT” (IDL Reference Guide).

TheiPlot tool can be launched in many different ways:

» By dragging variables onto the Plot icon of the Visualization Palette (see Plot
Visualizations)

e AtthelDL Command Line without arguments or keywords
e Atthe DL Command Line with arguments or keywords

» Through the File — New — iPlot menu option in an iTool

Introduction iTool User’s Guide
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Displaying Two-Dimensional Plots

TheiPlot tool’s primary design isto display plot data, though the tool is capable of
much more once the datais plotted. TheiPlot tool can display multiple types of plots
and allows you to manipulate and edit the displays.

Thefirst task isto display plot data. Here is asimple example of how to display a
plot.

At the IDL command line, enter:

iPlot, RANDOMU (seed, 20)

&I IDL iPlot [Untitled*] | 3
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Figure 14-1: A Simple 2D Plot Using the iPlot Tool

Note
The examples/data directory of your IDL 7.1 distribution contains atext file
named index. txt. Thisfilelists al datafiles available in the example directory
and also lists their dimensions and values.
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Note
For information on how to display plots using the Visualization Palette, see Plot
Visualizations).
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Displaying Three-Dimensional Plots

iPlot can display multiple types of plots and allows you to manipulate and edit the

displays. You can also display three-dimensional plots. Here is a simple example of
how to display a 3D plot.

At the IDL command line, enter:

iPlot, FINDGEN(20), FINDGEN(20), RANDOMU (seed, 20)

£l IDL iPlot [Untitled*]

=10l x|
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Figure 14-2: A Simple 3D Plot Using the iPlot Tool

Note

For information on how to display plots using the Visualization Palette, see Plot
Visualizations.
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Displaying Polar Plots

iPlot can display multiple types of plots and allows you to manipulate and edit the
displays. You can also display polar plots. Hereis asimple example of how to display
apolar plot.

At the IDL command line, enter:

iPlot, FINDGEN(20), FINDGEN(20), /POLAR
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Figure 14-3: A Simple Polar Plot Using the iPlot Tool

Note
The examples/data directory of your IDL 7.1 distribution contains atext file
named index. txt. Thisfilelists al datafiles available in the example directory
and also lists their dimensions and values.
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Note
For information on how to display plots using the Visualization Palette, see Plot
Visualizations.
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Overplotting

Once you have plotted data, you may overplot new plot datain the original iPlot
window. Overplotting is the process of plotting new data over the top of original data
or datasets for the purpose of analyzing or comparing more than one dataset at atime.

For example, in order to overplot cosine data onto a plot of sine wave data follow
these steps:

1. Create avariable named “theory” to contain sine wave datato be plotted:
theory = SIN(2.0*FINDGEN(200)*!PI/25.0)*EXP(-0.02*FINDGEN (200))

2. Plot theory using iPlot:

iPlot, theory
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Figure 14-4: Sin Wave Data Plotted
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3. Create avariable named “newtheory” which stores cosine data to be used for
overplotting:

newtheory = COS(2.0*FINDGEN (200)*!PI/25.0)*EXP(-0.02*FINDGEN (200))

4. Now overplot the new cosine data onto your original plot:

iPlot, newtheory, /OVERPLOT
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Figure 14-5: Cosine Data Overplotted on Sine Data

Note
For information on how to display plots and overplots using the Visualization
Palette, see Plot Visualizations.
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Plot Properties

TheiPlot window is a self-contained plot display and manipulation device. You can
import and export plot data, and maodify and manipulate plot data. For more
information on the basic iPlot interface and its layout, see Appendix A, “iTools
Interface Reference”.

Modifying Properties

By selecting Edit — Properties from the iPlot tool, you may modify your plot
properties. You may modify your plot’s name, description, fill type and fill color,
opacity aswell asthe show/hide properties and the line color, style and thickness. For
more information on editing propertiesin the iTools, see Appendix D, “Visualization
Properties’.
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Adding Legends

A legend istext that describes aspects of avisualization. For example, alegend might
show the plot line or plot points. If multiple plots are present the legend may show
which colors and linestyles represent which plots. An inserted legend will include
items selected at the time of insertion. If no specific dataset is selected, the legend
will include all datasetsin the plot.

To add alegend to your plot, select Insert — New Legend.
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Figure 14-6: A Simple Sine Plot with Default Legend Added

You can add new information to your existing legend, or you can also use the

Insert — L egend option can be used over again to add more legends. For example, in
the theory plot with newtheory overplot displayed in the previous section, you can
add alegend for each plot:

1. Seectthenewtheory plot by clicking once on theline.

2. Select Insert — New Legend. A new legend appears on top of the previous
legend (this new legend can be selected and repositioned).

iTool User's Guide Adding Legends



324 Chapter 14: Working with Plots
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Figure 14-7: Plot and Overplot in iPlot with Legend Added for Each

You can double-click on the legend to bring up a property sheet to alter its settings.
Through the property sheet, you can also access the Visualization Browser, which can
be used to navigate through other legends and objects within the visualization. In the
previous example the names of the legends have been altered to reflect the data
names. For more information on editing settings in the Visualization Browsers, see
“The Visualization Browser” on page 461.
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Adding a Colorbar

If you have added vertex coloring to your plot visualization, you can add a colorbar
which will show on a color scale the minimum to maximum values of datain the
visualization.

To add a colorbar,
1. Click onthe plot data.
2. FromtheiPlot window, select Insert — Colorbar.
3. A colorbar will be placed in the visualization window.

This colorbar can be resized and moved around the data space. You can also double-
click on the colorbar to invoke the Visualization Browser which will allow you to
change the values for the colorbar. For more information on the colorbar, see
“Colorbar” on page 560.
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326 Chapter 14: Working with Plots

Adding Error Bars

Error bars are used to show uncertainty in data values. These uncertainties may be
caused by measurement errors or instrument noise, and are usually specified in terms
of standard deviations away from the data value.

For example, to create a 2D plot with asymmetric error barsonthe X and Y axes,
follow these steps:

1. Toset asymmetric error barsfor X and Y with X barsinitialy hidden, enter:

err = FLTARR(2,10)
err[0, *] = FINDGEN(10)/10.
err[l, *] = FLTARR(10) + 0.5

2. Plot the error barsin the iPlot window:

iPlot, FINDGEN(10), COLOR = [255, 0, 255],$
ERRORBAR_COLOR = [255, 0, 0], $
ERRORBAR_CAPSIZE = 0.25, X_ERRORBARS = 0, $
XERROR = err, YERROR = err
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Figure 14-8: 2D Plot with Error Bars
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Also, to create a 3D plot with asymmetric error bars on the X, Y and Z axes:

1. To set asymmetric error barsfor a 3D plot, enter:

nVerts = 30

x = FINDGEN (nVerts) /10.

y = (SIN(x*2) + 1.)%*25.

z = X

err = FLTARR(2, nVerts)

err[0, *] = RANDOMU (seed, nVerts)
err[l, *] = RANDOMU (seed, nVerts)

2. Plottheerror barsin theiPlot window with 3D plot and namethe plot “ 3D Plot
with Error Bars’:

iPlot, x, y, z, COLOR = [0, 0, 2551, $
THICK = 2, ERRORBAR_COLOR = [255, 0, 01, $
XERROR = err/2., YERROR = err*5., ZERROR = err, §$
NAME = '3D Plot with Error Bars'

il IDL iPlot [Untitled*] i =] |
- Tk lE\:lit Insert Cperations Window Help
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Figure 14-9: 3D Plot with Error Bars and Name

For more information on error-bar properties, see “Plot” on page 488.
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Curve Fitting

Curvefitting is the process of finding various ways to fit a curve to a series of data
points which best represents all points. More specifically, since data, such as plot
data, is often given as values along a continuum, you may wish at times to give
estimates at points between values. Curve fitting allows you to find intermediate
estimates for these values.

Note

For both 2D and 3D plots, the curve fitting operation is performed on the X versus
Y plot dimensions.

For example, to fit a curve to the damped sine plot we have already created:
1. Select Operations— Filter — Curve Fitting.

2. The Curve Fitting dialog appears.

Curve fitting rmadel: a 4 g
Quintic - A+ Bx + CxX +Dx° + Ex' 4 Fx

Iritial parameters and results; 08

& |0 2] [057029391 08
B |u.5 il 004639152 04
C |u.5 2] [ooonziezrz 02
o: o5 2| [T 337500 2‘;
3
r

|n 5 il £ BN34357e- 04
|0.5 iI 1.2033643e- 06

I T T T
o 50 100 150

|Chi-square = 10.4227163 [0.000000%)

Ok Cancel

Figure 14-10: The Curve Fit Dialog with Curve Fitting Model Choices
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The Curve Fitting dialog contains the following fields:

Curvefitting model — used to select the type of model used to try to fit a
curve to the data.

Initial parametersand results — used to specify theinitial values of the
parameters of the model used to fit a curve to the data and to display the
resulting values of these parameters for the model selected in the Curve
fitting model drop-down list. Theinitial values are specified in the text
boxes on the |eft side and the results are shown in the labels on the right
side.

Equation of the model — shows the equation of the model used to try to
fit acurve to the data. Thismodel is selected from the Curve fitting
model.

Display of resulting fit — graphically shows how well the model
specified by the Curve fitting model drop-down menu and the Initial
parameter s text boxes fits the data

Chi-squar e value — shows the resulting chi-square value, which isa
measure of goodness-of-fit.

You can use this dialog to determine what type of model would best fit your
data by changing the Curve fitting model drop-down menu setting and the
Initial parameter stext boxes values.

Select the desired curve fit from the Curve fitting model drop-down list. You
can also set initial parametersif desired.

Curve Fitting
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Figure 14-11: A Quintic Curve Fit to a Sin Wave Plot

The new curve created by the curve fitting operation is added to the Data
Manager.
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Filtering a Plot

TheiPlot tool allows you to modify your plot datain the following ways:

Plot Smoothing

Within theiPlot tool, plots can also be smoothed to soften edges or compensate for
random noise in the plot. To smooth your plot from the iPlot window, select
Operations — Filter — Smooth.

=10l x|

#1 1IDL iPlot [Untitled*]
File Edit Insert Operations ‘Window Help

|Elic:k on item to select, or click & drag selection box |[?1 5.396]

Figure 14-12: Damped Sine Plotted Data (left) and Smoothed Data (right)

Note
The example shown in the previous figures is taken from example data available in

the examples\data directory of your IDL installation. The datais contained in a
file cdled damp_sn . dat.

Note
The window’s default size is three, however this can be changed via the operations

browser. For more information on smoothing properties, see “ Smooth Properties”
on page 435.

iTool User's Guide Filtering a Plot



332 Chapter 14: Working with Plots

Plot Convolution

You can also use the iPlot convolution feature by selecting Operations — Filter —
Convolution. By sdlecting this, the Convolution Editor appears. From this dialog,
you can select the desired convolution type from a drop-down list or you can
manually manipulate the columns, rows, scale factor, and details.

For more information on convolution properties, see “ Convolution Properties’ on
page 432.

Plot Median

The median filter replaces each point with the median (avalue in an ordered set of
values with an equal number of values above and below it) of the one- or two-
dimensional neighborhood of a given width.

To apply the smooth filter to an image:
1. Selecttheplot.
2. Select Operations — Filter — Median.

For more details on the median filter, see “Median Filter” on page 127.
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Manipulating the Plot Display

TheiPlot tool allows you many options to manipulate your existing plot displays.
Once you have visualized your plot data, you may rotate, flip, translate, scale, and
zoom as well as modify plot properties, scroll, and select plot ROIs. The following
options are available for manipulating plots.

Translating
Translation moves an object or group of objectsin a specific direction. When an
object is selected, a bounding box appears around the object. For information on
tranglating objects, see “ Translation” on page 68.

Adding Annotations

The following types of annotations can be added to iPlot displays:

Plot
Annotation Description
Type
Text Single lines or multiple lines of text can be added to a
visualization to provide alabel or description.
Line Straight line annotations can be added to avisualization to link
labels to objects or to identify an object.
Rectangle Rectangular annotations can be added to avisualization to
identify rectangular areas.
Ova Oval annotations can be added to a visualization to identify
elliptical areas.
Polygon Polygon annotations can be added to a visualization to identify
areas bounded by a multi-sided polygon.
Freehand Freehand annotations can be added to avisualization to
identify an area.

Table 14-1: Types of Plot Annotations

For more information on creating and using annotations, see Chapter 5, “Adding
Annotations”.
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View Zoom

View Zoom allows you to zoom in or out on a specific area of the plot display area.
To zoom in or out in View Zoom mode click Zoom &/ on the toolbar. For more
information on working with View Zoom, see “Zooming” on page 74.

Canvas Zoom

Canvas Zoom allows you to increase or decrease the magnification of the entire
display canvas (which may contain multiple views, depending on the layout) by a
specified percentage. Canvas Zoom is available by selecting the pull-down
percentage list from the top of the tool just under the Help menu. For more
information on working with Canvas Zoom, see “Zooming” on page 74.

Selecting the Data Range

In atwo-dimensional plot, your data range can be manipulated in several ways. First,
enter into the Data Range tool mode by clicking on the Data Range button jz on the
toolbar. You can then manipulate your data range in the following ways:

e Clicking and dragging a selection box within the view. The selected range
becomes the new data range.

« Panningin onedirection or another along asingle axis by clicking on the arrow
mani pul ators.

e Zooming in or out by clicking on one of the plus or minus symbols. When
isotropic scaling is in effect (the default for the iPlot tool), these symbols
appear at the axis origin, and will impact both the X and Y ranges
simultaneously.

Note
Plots are clipped to fit within newly selected data ranges.
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IPlot Tool Operations

Many operations are available in the iPlot tool. Once you have visualized your plot
data, you can scale and filter aswell as creating a histogram or viewing statistics for
your plot. The following operations are available for plots.

Scaling a Plot Display

iPlot allows you to scale your plotted data by selecting

Operations — Transform — Scale Data. You can scale your data by a factor which
you provide in the Scale Factor dialog.

&l Scale Factor E
Scale Factor: 2.0000000 |
Ok Cancel

Figure 14-13: Setting the Plot Scale Factor
Once you have set the scale factor, select OK and the scaling takes place.
Viewing a Histogram

A density histogram is a plot consisting of either horizontal or vertical bars. The
widths or heights of these bars represent data values. Another type of histogramisa
style plot histogram which plots different data sets side-by-side using differently
styled points or bars to represent the data. To view a density histogram of plot data,
use the iTool’s histogram feature by selecting Operations — Histogram. For
information on histogram creation, see “Plotting a Histogram” on page 132.

Viewing Statistics
To view gtatistics for plot data, use the iTool’s statistics feature by selecting

Operations — Statistics. For information on viewing statistics, see “ Displaying
Statistics’ on page 133.

iTool User's Guide iPlot Tool Operations
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wWorking with Volumes

This chapter describes how to use the iVolume tool.
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Chapter 15: Working with Volumes

Introduction

Introduction

The IDL iVolume tool displays your datain volume form. The iVolume tool then
alowsyou great flexibility in manipulating and visualizing volume data. To use
iVolume, from the IDL Command Line, type ivolume. An empty iVolume tool
appears. You can then import volume data using any of several dataimport methods.
For more information importing volume data see Chapter 2, “Importing and
Exporting Data’.

Note

For more information on accepted arguments, see “IVOLUME” (IDL Reference
Guide).

The iVolume tool can be launch in many different ways:

By dragging variables onto the Volume icon of the Visualization Palette (see
Volume Visualizations)

At the IDL Command Line without arguments or keywords
At the IDL Command Line with arguments or keywords

ThroughtheFile — New — Visualization — iVolumemenu optioninthel DL
Workbench

Through the File — New — iVolume menu option in an i Tool

iTool User’s Guide
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Displaying Volumes

TheiVolume tool’s primary purpose isto visualize volume data, though the tool is
capabl e of much more once the datais displayed. TheiVolumetool aso allowsyouto
manipul ate and edit the displays. Thefirst task is to display the volume data.

Before displaying, volume data must be loaded into the tool. Hereis asimple
example of one way to load in some data.

At the IDL command line, enter:

file = FILEPATH('head.dat',6 $

SUBDIRECTORY = ['examples', 'data'l])
data = READ_BINARY (file, DATA_DIMS = [80, 100, 571])
IVOLUME, data

Note
The examples/data directory of your IDL 7.1 distribution contains atext file
named index. txt. Thisfilelists al datafiles available in the example directory
and also lists their dimensions and values.

Note
IDL converts and stores volume datain a BY TE array. Thus, al incoming volume
datais converted to BY TE type. This could ater the volume data values if the
incoming data cannot accurately be stored asBY TE data.

Multi-Channel Volumes

The datain the previous example is a single-channel volume which is volume data
specified in asingle parameter. Thisisthe simplest and most common way to display
volume data. The iVolume tool also supports two-channel and four-channel volume
rendering. Two-channel rendering allows you to combine or blend two volume arrays
together. Four-channel rendering is useful when your volume data is composed of a
volume array for each of the red, green, blue, and alphadisplay channels. Note that
the dimensions of all the volume arrays used in multi-channel volume rendering must
be the same.

iTool User's Guide Displaying Volumes
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In the following example, the second volume array of atwo-channel volumeis used
asamask to cut out a portion of the volumeto create ahole. Withthe head . dat data
aready loaded from the examples/data directory, amask volumeis created and
displays the result:

mask = BYTARR(80, 100, 57, /NOZERO)
mask[*] = 255

mask([30:50, *, 20:30] =0

IVOLUME, data, mask

A rectangular hole through the middle of the head is created, making portions of the
inside more visible.

The following is an example of afour-channel volume:

red = BYTARR(20,20,20, /NOZERO)

green = BYTARR(20,20,20, /NOZERO)
blue = BYTARR(20,20,20, /NOZERO)
alpha = BYTARR(20,20,20, /NOZERO)

red[10:*,*,*]=255
green[*,10:*,*]=255
blue[*,*,10:*]=255

alphal[*] = 128

IVOLUME, red, green, blue, alpha

Rendering Volumes

Volume data does not automatically appear in the tool window since volume
rendering can be atime consuming operation. To render the volume, click the
Render button on the tool. Auto render is available but not set by default sinceit can
slow down your iTool session if you have simultaneous operations.

Note
Volume datais only rendered if the volume data space is selected. Thus, if you have

multiple volumes in your data space, auto render must be turned on in order to
render both simultaneously.

Displaying Volumes iTool User’'s Guide
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The dataloaded earlier can be displayed by clicking the Render button.
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Figure 15-1: Rendered MRI Head Volume Data

Rendering Quality

The volume can be rendered in two quality modes:

e Low — Done with a stack of 2D texture-mapped semi-transparent polygons.
The polygons are oriented so that the flat sides face the viewer as directly as
possible. On most systems, Low-quality mode renders faster than High-quality
mode, but not as accurately.

* High — Done with the IDLgrVolume ray-casting volume renderer. This
quality mode is CPU-intensive and will usually take much longer than the
L ow-quality mode.
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Extents

Since the volume is not always rendered, iVolume draws volume extents to help you
locate and select the volume. You can select the volume by selecting on the extents,
without rendering the volume. By default, iVolume draws a translucent solid cube
with internal extents. You can also select awire frame, or no extents within the
visualization browser.

Note
Use caution when turning off extents. If extents are turned off and auto render is

aso off, you may need to use the Visualization Browser to select the volume again.

Note
For information on how to display volumes using the Visualization Pal ette, see

Volume Visualizations).

Displaying Volumes iTool User’'s Guide


../com.rsi.idl.doc.wb/Volume_Visualizations.html

Chapter 15: Working with Volumes 343

Using the Volume Panel

The volume panel appears to the right of the visualization window of the iVolume
tool. This panel allows you to render and manipulate rendering properties. The
components and functions of the volume panel are discussed in the following figure
and list.

iTool User’s Guide
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Figure 15-2: The Volume Panel

Name — The volume object’s name (if any).

Data Channels— The volume's data channels.

Render — This button will render the volume data.
Auto-Render — Select this checkbox to enable auto-rendering.

Quality — Pull-down menu to select desired volume rendering quality. Select
Low (textures) or High (volume).

Using the Volume Panel
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e Boundary — Pull-down menu to select desired volume data space boundaries.
Select none, wire frame, or solid walls.

* Render Step — Enter desired order for rendering here (if any).

Using the Volume Panel iTool User’'s Guide
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Volume Properties

The iVolume window is a self-contained volume display and manipulation device.
You can import and export volume data, and modify and manipulate volume data. For
more information on the basic iVolume interface and its layout, see Appendix A,
“iTools Interface Reference’.

Modifying Properties

By selecting Edit — Propertiesfrom theiVolumetool, you can modify your volume
properties. You may modify your volume's name, description as well asthe
show/hide properties and the line color, style, and thickness. For more information on
editing propertiesin the iTools, see Appendix D, “Visualization Properties’.
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Adding a Colorbar

You can add colorbarsto your visualized volume which will show on acolor scalethe
minimum to maximum values of datain the visualization. To add a colorbar, click on
the volume visualization and then from the iVolume window, select

Insert — Colorbar. Colorbars showing RGB values as well as opacity valueswill be
placed in the visualization window. These colorbars can be resized and moved around
the data space. You can also double-click on the colorbarsto invoke the Visualization
Browser which will allow you to change the properties for that colorbar.

81 10 Wolume
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0 18 232 0 16 232 Data Charrct:
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Figure 15-3: Rendered Volume with Colorbars Added

Note
Color and opacity data can be manipulated by selecting
Window — Visualization Browser... from the iVolume window and then selecting
Edit color/opacity table under Color & opacity table.
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Adding Axes

By default, volumes are displayed with X, Y, and Z axes. The display of these axesis
controlled by property sheets for the axes container and for individual axes (see
“Axes’ on page 576). Additional X, Y, or Z axes can be added to avolume
visualization to make it easier to identify volume characteristics.

To add an axis to your volume visualization:
1. Sdect thevolume.
2. SdectInsert — AXxis.

3. Choose from the following options:

¢ X axis
e Y axis
e Zaxis

Use the mouse to position the new axis and double-click the axis to display the axis
property sheet.

For more information on adding axes, see “Additional Axes’ on page 88.
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Resampling Volumes

Resampling re-imports the selected volume data using parameters specified in the
Resampl e properties. Resampling parameters include factors for adjusting the X, Y,
or Z dimensions of the data, as well as the interpolation method to be used.

To resample volume data:
1. Select one or more volumes in the iVolume window for resampling.

2. If necessary, use the Operations Browser to set the desired parameters through
the Resample properties. See “Resample Properties’ on page 440 for details.

3. Select Operation — Transform — Resample.

| IDL i¥olume [Untitled*] ¢ : =10]x|
Bl Edt Insert Operations  Window  Help

D|S| & o~ 4|2l [x ol & ozl AlN|O|o|¢]e]

| ﬂ Volurme |

M ame:

Wolume

['ata Channels:
1

[ Autc-Rendsr

Quality

I Low [textures] = l

Boundary

I Solid wallz ! l

Fender Step
i
i
T

v
1| | »

|Elic:k on item to zelect, or click & drag selection box |[1 42.503]

Figure 15-4: Resampled and Rendered Volume
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Showing an Image Plane

Animage planeisavisuaization of aslice of the volume. An image plane can be
dragged and rotated within the volume. To show an image plane for a portion of
volume data, first be sure your volume is selected and then choose

Operations — Volume — I mage Plane. An image plane appears showing a cross-
section of your volume data. You can change the orientation of an image plane by
double-clicking on the image plane to bring up the property browser. You can also
click on the edge of the plane and move it to various other pointsin the volume data.
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Figure 15-5: Image Plane of a Rendered Volume

Viewing the Image Plane in ilmage

Image plane dataiis available in Data Manager and can be utilized in the ilmage tool
for closer image analysis. The image plane image data is aways a four-channel
RGBA truecolor image. To view your image plane in ilmage, from the iVVolume tool
select Oper ations — Image Plane — Launch ilmage.

iTool User's Guide Showing an Image Plane



350 Chapter 15: Working with Volumes

Extracting an IsoSurface

Anisosurfaceis aset of polygons drawn in the volume to represent a surface that has
a specific constant value (the isovalue). An isosurface cannot be translated, scaled, or
rotated relative to the volume but does move with the volume.

To create an isosurface, select Operations — Volume — | sosurface and iVolume
displaysadiaog alowing you to specify the isovalue. If the volumeis multi channel,
you can select a channel and set its isovalue.
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Figure 15-6: Isosurface Value Selector for iVolume
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You will then create an isosurface for that channel by selecting OK.
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Figure 15-7: Isosurfaced Rendered Volume

Note
Isosurfaces often contain alarge number of polygons, which may degrade
iVolume' sdisplay performance. When selecting the isovalue, you can a so specify a
decimation percentage to reduce the number of polygonsin the resulting isosurface.
This decimation step requires additional time, but the resulting isosurface will
contain fewer triangles and will draw faster.

Consider adding alight to improve the isosurface display. Select Insert — Light to
add alight.
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Extracting an Interval Volume

Aninterval volumeis aset of tetrahedra that span a space between two isovalues
within avolume. Since atetrahedral mesh is a solid, iVolume displays the outer
surface of the mesh as a set of polygons. This surface cannot be translated, scaled, or
rotated relative to the volume but does move with the volume.

Tocreateaninterval volume, select Oper ations — Volume — Interval Volume, anda
dialog appears allowing you to set two isovalues.
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Figure 15-8: Interval Volume Value Selector for iVolume
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If the volume is multi channel, you can select a channdl for setting the isovalues and
then create an interval volume for that channel by selecting OK.
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Figure 15-9: Interval Volume

Note
Vertex colors are not persevered during decimation.

Note
Interval volume surfaces often contain a large number of polygons, which can

degrade iVolume's display performance. When sel ecting isovalues, you can specify
a decimation percentage to reduce the number of polygons in the resulting surface.
This decimation step requires additional time, but the resulting surface will contain
fewer triangles and will draw faster.
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Manipulating the Volume Display

The iVolume tool allows you many options to manipulate your existing volume
displays. Once you have visualized your volume data, you may rotate, trandate,
scroll, and zoom as well as modify volume properties. The following options are
available for manipulating volumes.

Rotating a Volume

Rotating makes it possible to rotate the volume within the visualization without
affecting the rest of the data space (graphical objects and axes). To rotate your
volume, from the toolbar on the iVVolume window, select the Rotate button. For more
information about rotating, see “Rotation” on page 119.

Scaling a Volume

It is possible to scale the data within a volume by a specified scale factor. To scale
your volume, select Oper ations — Transform — Scale Data. For more information
on scaling data, see “ Scaling” on page 69.

View Zoom

View Zoom allows you to zoom in or out on a specific area of the volume display
area. To zoom in or out in View Zoom mode click Zoom 2/ on the toolbar. For more
information on working with View Zoom, see “Zooming” on page 74.

Canvas Zoom

Canvas Zoom allows you to increase or decrease the magnification of the entire
display canvas (which may contain multiple views, depending on the layout) by a
specified percentage. Canvas Zoom is avail able by selecting the pull-down
percentage list from the top of the tool just under the Help menu. For more
information on working with Canvas Zoom, see “Zooming” on page 74.

Adding Annotations

Annotations can be added to label or describe volume visuaizations displayed in the
iVolumetool.

Manipulating the Volume Display iTool User’'s Guide
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The following types of annotations can be added to iVolume displays:

Plot
Annotation Description
Type
Text Single lines or multiple lines of text can be added to a
visualization to provide alabel or description.
Line Straight line annotations can be added to avisualization to link
labels to objects or to identify an object.
Rectangle Rectangular annotations can be added to a visualization to
identify rectangular areas.
Oval Oval annotations can be added to a visualization to identify
circular areas.
Polygon Polygon annotations can be added to avisualization to identify
areas bounded by a multi-sided polygon.
Freehand Freehand annotations can be added to a visualization to
identify an area.

Table 15-1: Types of Volume Annotations

For more information on creating and using annotations, see Chapter 5, “Adding
Annotations”.
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IVolume Tool Operations

Many operations are available in the iVolume tool. Once you have visualized your
volume data, you can scale and filter aswell as creating a histogram or viewing
statistics for your volume. The following operations are available for volumes.

Viewing a Histogram

A density histogram is a plot consisting of either horizontal or vertical bars. The
widths or heights of these bars represent data values. Another type of histogramisa
style plot histogram which plots different data sets side-by-side using differently
styled points or bars to represent the data. To view a density histogram of volume
data, use theiTool’s histogram feature by selecting Oper ations — Histogram. For
information on histogram creation, see “Plotting a Histogram” on page 132.

Viewing Statistics

To view statistics for volume data, use the iTool’s statistics feature by selecting
Operations — Statistics. For information on viewing statistics, see “ Displaying
Statistics’ on page 133.

Smoothing a Volume
Within the iVolume tool, plots can aso be smoothed to soften edges or compensate
for random noisein the volume.
To apply the smooth filter to avolume:

1. Sedect the volume.

2. Select Operations — Filter — Smooth.
Opening an Image Stack

iVolume allows you to open a group of images as an image stack within the tool. To
open images as an image stack select File — Open Image Stack... From the dialog,
select the images you wish to open using either Shift + right click if images are
consecutive or Ctrl + right click if nonconsecutive.
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Note
Images are opened and stacked in the order they are named and not in the order of
selection. In other words file names are opened alphanumerically. The only way to
control the order of opening filesis through the naming or renaming of files.
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wWorking with Maps

This chapter describes how to use the map iTool.
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Introduction

The IDL iMap tool displaysimage and contour data that are georeferenced and
mapped to particular projections, as well as shapefile data. The iMap tool gives you
great flexibility in manipulating and visualizing these data. To use iMap, from the
IDL Command Line, type iMap. An empty iMap tool appears. You can then import
image or contour data using any of several dataimport methods. For more
information on importing data, see Chapter 2, “Importing and Exporting Data’.

Note
For more information on accepted arguments and keywords, see “ IMAP” (IDL
Reference Guide).

The iMap tool can be launched in many different ways:

» By dragging variables onto the Map icon of the Visualization Pal ette (see Map
Visualizations)

e AtthelDL Command Line without arguments or keywords
e Atthe DL Command Line with arguments or keywords

e Through the File — New — iMap menu option in an iTool

Introduction iTool User’s Guide
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Displaying Maps

TheiMap tool’s primary goal isto visualize map data, though the tool is capabl e of
much more once the dataiis displayed. The iMap tool aso allows you to manipulate
and edit the displays. The first task isto display the map data.

Your options for calling the iMap tool are:

* By dragging variables onto the Map icon of the Visualization Pa ette (see Map
Visualizations)

e AtthelDL Command Line without arguments or keywords
e AttheIDL Command Line with arguments or keywords

Note
Arguments and keywords are accepted at the IDL Command Line for the

iMap tool, for more information on accepted arguments and keywords, see
“IMAP” (IDL Reference Guide).

e Through the File — New — iMap menu option in an iTool
You have two options for getting started with displaying a map. You can:

e Apply amap projection and then visualize data within it

* Visualizeimage or contour data and then apply amap projection to it
To get started with one of these options, see the following sections:

*  “Applying aMap Projection” on page 362

« “Displaying an Image’ on page 369

» “Displaying a Contour” on page 377

iTool User's Guide Displaying Maps
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Spplying a Map Projection

A map projection establishes the axis type and coordinate conversion mechanism for
mapping points on the earth’s surface, expressed in latitude and longitude, to points
on aplane, according to one of several possible map projections.

You can apply amap projection before or after you import image or contour data into
theiMap tool. To do so, select Operations — Map Projection. Thiscommand opens
the Map Projection dialog, shown in Figure 16-1.

#l Map Projection E
| Map Projection

Description EMap Projection
Shaow di T - =y

o g T A
Projection Mercator ;I EAN Y T el
Ellipzaid [daturm) Clarke 1866 _ LN 3 e, M
Semimaior atis B378206.4 e 28 =

irmil i E30ERE3.E8 1 s <

Semirninor a.xls ' - S
Center longitude [degress) |0 K- 1. .
Center latitude [degrees] |0 ‘_wﬂ /_._./H)' “\)

Longitude minimurn [deg)  |180

Longitude maximum (deg]  [190

Latitude minimum [deg) -7
Latitude maximumn [deg] 75
Falze easting [meters] 0
Falze northing [meters] 0

Standard parallel 1 [deg) |0

|M ap projection

Cancel |

Figure 16-1: The Map Projection Dialog

You can apply amap projection to another iTool aswell. If you do, the tool will adapt
to expose iMap functionality, including the iMap operations and the Map panel.
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Table 16-1 shows the common projection properties.

Name Description
Description Description of the map projection
Show dialog Show this dialog before executing the Map Projection
operation
Projection Name of the map projection
Ellipsoid Semimajor and -minor axes that define the ellipsoid
Semimajor axis Length of the semimajor axis, in meters, for the reference

ellipsoid

Semiminor axis

Length of the semiminor axis, in meters, for the reference
ellipsoid

Center longitude (degrees)

Longitude in degrees of the projection’s center

Center latitude (degrees)

Latitude in degrees of the projection’s center

Longitude minimum (deg)

Minimum longitude to include in the projection, in degrees

L ongitude maximum (deg)

Maximum longitude to include in the projection, in degrees

L atitude minimum (deg)

Minimum latitude to include in the projection, in degrees

L atitude maximum (deg)

Maximum latitude to include in the projection, in degrees

False easting (meters)

False easting to be added to each x-coordinate, in meters

False northing (meters)

False northing to be added to each y-coordinate, in meters

Table 16-1: Common Map Projection Properties

In addition to these properties, the following properties (Table 16-2) become
available depending on the selected projection:

Name Description
Height (meters) Height above surface, in meters, for satellite projections
Hemisphere Hemisphere for UTM and Polar projections

HOM azimuth angle (deg)

Hotine Oblique Mercator azimuth angle (degrees) east

Table 16-2: Properties for Selected Map Projections
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Name

Description

HOM latitude 1 (deg)

Hotine Oblique Mercator latitude, in degrees, of the first
point

HOM latitude 2 (deg)

Hotine Oblique Mercator latitude, in degrees, of the second
point

HOM longitude 1 (deg)

Hotine Oblique Mercator longitude, in degrees, of the first
point

HOM longitude 2 (deg)

Hotine Oblique Mercator longitude, in degrees, of the
second point

IS longitudinal zones

Intergerized Sinusoidal number of longitudinal zones

ISrow justify flag

Integerized Sinusoidal flag that indicates what to do with
rowswith an odd number of columns. Thefollowing values
are allowed:

* 0 — Indicates the extracolumn is on the right of the
projection y-axis

e 1 — Indicates the extra column is on the | eft of the
projection y-axis

e 2 — Calculates an even number of columns

Mercator scale

Scale factor at the central meridian (for the Transverse
Mercator projection) or the center of the projection (for the
Hotine Oblique Mercator projection)

NADZ27 Zone name (FIPS)

NADZ27 State Plane Coordinate System Zone (FIPSZone)

NAD83 Zone name (FIPS)

NADB83 State Plane Coordinate System Zone (FIPSZone)

OEA horizontal shape m

Oblated equal area horizontal (m) shape parameter

OEA vertical shapen

Oblated equal area vertical (n) shape parameter

OEA rotation angle (deg)

Oblated equal arearotation angle, in degrees

SOM end-of -path flag

Space Oblique Mercator L andsat end-of-path flag, where 0
isthe start and 1 isthe end

SOM inclination (deg)

Space Oblique Mercator orbit inclination angle, in degrees,
of the ascending node, counter-clockwise from the equator

Table 16-2: Properties for Selected Map Projections (Continued)
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Name

Description

SOM Landsat number

Space Oblique Mercator Landsat number (Worldwide
Reference System)

SOM Landsat path

Space Oblique Mercator Landsat path number

SOM longitude (deg)

Space Oblique Mercator longitude, in degrees, of the
ascending node

SOM period (minutes)

Space Oblique Mercator satellite period, in minutes

SOM ratio

Space Oblique Mercator Landsat ratio that compensates for
confusion at the northern end of orbit

Standard parallel 1 (deg)

First standard parallel (degrees latitude) of true scale

Standard parallel 2 (deg)

Second standard parallel (degrees latitude) of true scale

Zone (1-60)

Universal Transverse Mercator (UTM) grid zone number
(must be negative for zones in the southern hemisphere)

Table 16-2: Properties for Selected Map Projections (Continued)

Note

The map projection properties are normally taken from the currently selected
dataspace. However, in the Operations Browser, the map projection properties are
registered on the operation itself. Changing these properties in the Operations
Browser will have no affect on the currently selected dataspace. If the Show Dialog
property is set to False and then the Map Projection operation is activated, the
projection propertieswill be copied directly from the Map Projection operation onto
the currently selected dataspace.

Note

Each projection has default longitude and latitude limits. If you have not modified
one of these limits (the longitude and latitude minimum and maximum properties),
the Map Projection operation will automatically use its default limit. However, if
you have modified one of these limits, the Map Projection operation will use either
your desired limit or the default limit, whichever is smaller.
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Using the Map Panel

The iMap tool has a Map panel (Figure 16-2) that lets you manipulate the map
display. The panel also appears when you apply a map projection or shapefileinto
another iTool.

Map | Image I
Location:

Lon: BE*34'56"
[5306208.7 m)

Lat: -34*38'0"
[-4176485.8 m)

D ata Y alue:

1]

Longitude limits:

bdin: I-'IBEI
b & I'IBU

Latitude limits:
bir: I-EIU
[LERS IEID
Edit Projection... |

Figure 16-2: The Map Panel in the iMap Tool
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Table 16-3 describes the items on the Map panel.

Name Description

Location Displays the following information:

* If no map projection is applied — the cursor locationin
degrees longitude/latitude or meters, depending on the
image units

 If amap projection is applied — the cursor location in
degrees longitude/latitude and the corresponding
Cartesian X/Y (or U/V) coordinates in meters

Sensitive only if an image or a contour is selected.

Data Value Displays the following information:

» For an image — the data value and corresponding
grayscale or RGB value for the current cursor location
(identical to Pixel Value on the Image panel)

» For a contour — the data value for the current cursor
|ocation

Sensitive only if an image or contour visualization is
selected.

Longitude limits Displays the active map projection’s maximum and
minimum longitude values. Enter new values to update
these limits.

Sensitive only if a dataspace (or a visualization within the
dataspace) with a map projection is selected.

Table 16-3: Items on the Map Panel
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Name Description
Latitude limits Displays the active map projection’s maximum and

minimum latitude values. Enter new values to update these
limits.

Sensitive only if a dataspace (or a visualization within the
dataspace) with a map projection is selected.

Edit Projection...

Opens the Map Projection dialog for the currently active
dataspace. When a projection is applied to an image that
has not been registered in degrees or meters, the Map
Register Image operation is started. (See “Registering an
Image’ on page 370.)

For more information, see “Applying aMap Projection” on
page 362.

Using the Map Panel

Table 16-3: Items on the Map Panel (Continued)
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Displaying an Image

You can visualize image data in the iMap tool as you would in the ilmage tool. To
learn more about visualizing image data, see “Displaying Images’ on page 241.

Note
By default, theiMap tool creates an image visuaization if given a2D array or a
Truecolor image. Thisimage iswarped internally to fit the map projection, if oneis
present. The actual image data itself remains unchanged.

When you open an image in the iMap tool, you need to register the image to define
how the pixel data corresponds to points on the earth’s surface. For more information
on this process, see “Registering an Image” on page 370.

Once you have image datain the iMap tool, all of the features of the ilmage tool are
available. For more information, see Chapter 11, “Working with Images’.

You can export the mapped image by selecting File — Export. When the IDL Data
Export wizard opens, choose the “ To afile” option, the image visualization to save,
and the output file format. The result will be the image warped to the current map
projection.

Note
Depending on the map projection, the alpha channel might be used to mask out
pixels outside the map boundary. In this case, you can export theimageto afile
format that supports four channels, such as TIFF, PNG, or JPEG2000.

Note
For information on how to display maps using the Visualization Palette, see Map
Visualizations).

iTool User's Guide Displaying an Image
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Segistering an Image

The Map Register Image wizard, shown in Figure 16-3, registers an image's data,
creating a correspondence between the image pixels and points on the earth’s surface.
Thisregistration step is necessary to let theiMap tool properly display theimage data
in the map projection you select.

Thewizard launches automatically when you import image data or open animagefile
for which not all necessary map information is known. To launch the wizard after the
image is open and registered (e.g., if you want to change the registering properties),
select Operations — Map Register Image.

IDL Map Register Image: Step 1 of 2

Thiz wizard helpz you register your image data onto a map projection.

&PIDL

Fleaze choose the units for your image grid:

() Meters, georeferenced to a map projection

(%) Degrees longitude/latitude [geographic coordinates)

Figure 16-3: The Map Register Image Wizard — Step 1

The coordinates are in either meters or degrees; which units you choose for the
tranglation can affect how the image appearsin a map projection. Selecting meters
means that the image data have already been warped to a particular projection, and
you need to tell IDL which projection to use in displaying the image. Selecting
degrees, on the other hand, means that the image data are not already warped, so you
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do not need to specify a map projection for the image. It isimportant that you know
in which units your data are, to make the correct decision when registering the image

for display.

The Map Register Image wizard reflects this difference between the units by having
three steps for meters and two for degrees:

1. Select the coordinate units.
2. Set the pixel minimum, maximum, and size values.

3. (Metersonly) Specify the map projection to associate with the image and, if
desired, with the dataspace as well.

Once you have set these registering properties and map projection (if applicable),
IDL registers the image data, and the iMap tool displays the image and the Image
panel along with the Map panel.

Note
If the image being registered was originally from either a TIFF file containing
GeoTIFF tags or a JPEG2000 file containing a GeoTIFF UUID box, an additional
button, Show GeoT | FF tags, is available on the latter dialogs of the Map Register
Image wizard (Steps 2 and 3 for meters, Step 2 for degrees). Pressing this button
brings up a separate text window containing the GeoT | FF tags, which can be useful
in determining the map registration properties.

For alist of GeoTIFF tags, see the GEOTIFF keyword in “READ_TIFF" (IDL
Reference Guide). For more information on JPEG2000 with GeoTIFF, see
http://www.remotesensing.org/jpeg2000/.

Therest of this section describes the two registration pathways, with meters or with
degrees, in more detail.

iTool User's Guide Registering an Image
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Registering an Image in Meters

If you select Meters as the coordinate units in Step 1 and click on Next, you see the
wizard's Step 2 dialog for meters, shown in Figure 16-4.

X

<1 IDL Map Register Image

IDL Map Register Image: Step 2 of 3

Fleaze choose the grid start and spacing for your image:

Map Register Image...

% [or U) minimurm (meters] |0

% [or U) masimum (meters) | 1024
5 [or U] pivel size [meters) |1

' [or %) minimum [meters] |0

Y [or ) maximum [meters] 512
Y [or ) pixel size [meters) |1

[ << Back ][ Mewt > ] [Eancel]

Figure 16-4: The Map Register Image Wizard — Step 2 (Meters)

Table 16-4 shows the properties associated with meter coordinates.

Name Description

X (or U) minimum (meters) Minimum position in the x (or u)
direction, in meters, of the image data

X (or U) maximum (meters) Maximum position in the x (or u)
direction, in meters, of the image data

X (or U) pixel size (meters) Pixel size, in meters, in the x (or u)
direction

Table 16-4: Meter Coordinate Properties
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Name Description

Y (or V) minimum (meters) Minimum position in the y (or v)
direction, in meters, of the image data

Y (or V) maximum (meters) Maximum position in the y (or v)
direction, in meters, of the image data

Y (or V) pixel size (meters) Pixel size, in meters, inthey (or v)
direction

Table 16-4: Meter Coordinate Properties (Continued)

Note
The (u.v) coordinates refer to the UV plane of acylindrica projection.

Entering the minimum value and the pixel size automatically updates the maximum
value.
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Figure 16-5 shows the final step in the Map Register Image wizard for the Meters
option.

<1 IDL Map Register Image g|
IDL Map Register Image: Step 3 of 3
Tao finish, choose the map projection associated with this image:
Map Projection
Frajection iNo projection
] A
}" B
] AN
k) [
74} 4
T
‘wihen finished, update dataspace to match image projection

Figure 16-5: The Map Register Image Wizard: Step 3 (Meters)

In this step, you can select a map projection to associate with the image. You also
have the option of updating the dataspace map projection to use this projection.
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Registering an Image in Degrees

If you select Degrees as the coordinate unitsin Step 1 and click on Next, you see the
wizard's Step 2 dialog for degrees, shown in Figure 16-6.

X

<A IDL Map Register Image

IDL Map Register Image: Step 2 of 2

Fleaze choose the grid start and spacing for your image:

Map Register Image...

Longitude minimum (deg)  |-190
Longitude maximum (deg] 180
Longitude pikel size (deg) |0.3515625
Latitude minimum [deg) 90
Latitude maximum [deg] a0
Latitude pixel size [deg] 0.3515625

<< Back ][ Finizh ] [Eancel]

Figure 16-6: The Map Register Image Wizard: Step 2 (Degrees)

Table 16-5 shows the properties associated with degree coordinates.

Name Description

Longitude minimum (deg) Minimum longitude position, in
degrees, of the image data

L ongitude maximum (deg) Maximum longitude position, in
degrees, of the image data

Table 16-5: Degree Coordinate Properties
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Name

Description

Longitude pixel size (deg)

Pixel size, in degrees, in the longitude
direction

Latitude minimum (deg)

Minimum latitude position, in degrees,
of the image data

L atitude maximum (deg)

Maximum latitude position, in
degrees, of the image data

Latitude pixel size (deg)

Pixel size, in degrees, in the latitude
direction

Table 16-5: Degree Coordinate Properties (Continued)

Entering the minimum value and the pixel size automatically updates the maximum

value.

Registering an Image
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Displaying a Contour

You can visualize contour datain theiMap tool asyou would in the iContour tool. To
learn more about visualizing contour data, see “ Displaying Contours’ on page 289.

Once you have contour data in the iMap tool, al of the features of the iContour tool
are available. For more information, see Chapter 13, “Working with Contours’.

Note

For information on how to display contours using the Visualization Palette, see
Contour Visualizations).
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Creating a Shape Visualization

A shapefile stores nontopol ogical geometry and attribute information for the spatial
featuresin a data set. The shapefile format was created by ESRI, and is widely used
in the geographic information systems community. The iTools display a shapefile’s
data by creating one of three special visualization types: ShapePolygon,
ShapePolyline, and ShapePoint. The type of visualization created depends on the
type of datain the shapefile.

Note
For more information on the shape visualizations, see “Visualization Type

Properties’ on page 482.

You can create a shape visualization in one of the following ways:

e Using File — Open and selecting the shapefile, then dragging the shapefile
variable onto the Map icon of the Visualization Palette (see Map
Visualizations)

e Using File — Import to launch the Data Import Wizard, and selecting the
shapefile

e Using Insert — Visualization and either selecting the appropriate shape
visualization type (if you have already imported the shape datainto an iTool)
or selecting the shapefile whose data you want to import for a shape
visualization

Note
When creating a shape visualization using File — Import or
Insert — Visualization, if the shapefile contains more than one item (polygon,
polyline, or point), you can choose to create a single visualization containing all of
the included items, or to create an individual visualization for each item in the file.

Creating a Shape Visualization iTool User’'s Guide
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Inserting a Map Grid

Thelnsert — Map — Grid operation creates alongitude-latitude grid (Figure 16-7)
within the current dataspace, using the current projection. If no projection is active,
then IDL uses geographic coordinates.

&1 IDL iMap [Untitled*] [_ O] <]
Fle Edit Insert Operations Window Help
D& o=l [w o] &) Fes also|e|e|e]
4 Map |
Locatr
90N Data Vallie
79N
80PN
45N
achh Lorugtude lrits:
. win: [80
E F FE =z = oo owo owoowoow o
§ % § § § § W5 &5 & & & 2 -
%8 Latitude [rits
30rs Min. [-90
s M [30
B0PS
7oba Edit Projection
90ks.
[Data Space 14451871

Figure 16-7: The Map Grid

The gridlines appear as a single MapGrid object within the current dataspace. For
information on this visualization, see “Map Grid” on page 613.

Note
When you insert amap grid, the Axes container within the dataspace is
automatically hidden. To display the axes, use the Visualization Browser to change
the Show property of the Axes container.
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Inserting an IDL Shapefile

IDL comes with several shapefilesthat you can insert in the iMap tool or in another
iTool that has a map projection already applied. These files originated from the ESRI
Data and Maps CD-ROM data set (1999, 2000, 2002) and can be found, along with
their associated database (. dbx) and index (. shx) files, in the
resource/maps/shape directory of the IDL installation. Also see“ Overview of
ESRI Shapefiles’ (Chapter 30, IDL Reference Guide) for more detailed information
on shapefiles.

Inserting the Continents

Thelnsert - Map — Continents operation loads the continents. shp fileand
displays the continents as a single ShapePolygon (Figure 16-8) in the current
dataspace, using the current projection. If no projection is active, then IDL uses
geographic coordinates.

101 iMap [Untitled*] [_ O[]
File Edit Insert Operations Window Help

Dl & =izl K old] & =] Also|e|sle

4 Map |

Lozafion

Data Value,

Longituds limits

Hir: |-180
e {180

Latitude fimits:
Min: -50
;|30
Edit Projection..

[Cantinents 1275 2687

Figure 16-8: The Continents Shapefile
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Inserting the Countries (Low Resolution)

Thelnsert — Map — Countries(low res) operationloadsthecountry . shpfileand
displays the countries (boundaries as of 2002) as separate ShapePolygons (Figure 16-
9) in the current dataspace, using the current projection. If no projection is active,
then IDL uses geographic coordinates. The ShapePolygons exist in a Countries (low
res) visualization container.

&1 IDL iMap [Untitled*] [_ O[]

File Edt Insert Operations Window Help

DS ] o sl [x o] &) fees] also|e|s|el

Data Value,

Longituds limits

Hir: |-180
e {180

Lafde [imits
Hin [-50
e [0

Edit Prajection

[Click on item to select, or click % drag selection box [[e54.235]

Figure 16-9: The Countries (Low Res) Shapefile

Inserting the Countries (High Resolution)
Thelnsert — Map — Countries (high res) operation loads the cntry02 . shp file

and displays the countries (boundaries as of 2002) as separate ShapePolygons (Figure
16-10) in the current dataspace, using the current projection. If no projectionisactive,
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then IDL uses geographic coordinates. The ShapePolygons exist in a Countries (high

res) visualization container.

il 1DL iMap [Untitled™]
Fle Edt Insert Operations Window Help

] == = e e ] e Y e PN BN =1 = R

ﬂMaD |

LLonafion:

[atatyalie:

Longitude [rits;
Hir; |-180

T
Latitude firits:
e
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Edit Projection...

[Data Space

[[3%6.200]

Figure 16-10: The Countries (High Res) Shapefile
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Inserting the Rivers

Thelnsert - Map — Riversoperation loadsthe rivers. shp file and displaysthe
rivers as separate ShapePolylines (Figure 16-11) in the current dataspace, using the
current projection. If no projection is active, then IDL uses geographic coordinates.
The ShapePolylines exist in a Rivers visualization container.

il IDL iMap [Untitled*]

File Edt Insert Operations Window Help

Df(@E ol lmle] o] &) s Al o|o]e]e

[ats 4/ aluE

T
Y \'j\ Longitude lirits:
A Min: [160
e [T
Latitude limits:
Wi 50
fdaw; (90
Edit Prajection.

[Continents 1 [[428.253]

Figure 16-11: The Rivers Shapefile (Continents Added for Context)
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Inserting the Lakes

Thelnsert — Map — Lakes operation loads the 1akes . shp file and displays the
lakes as separate ShapePolygons (Figure 16-12) in the current dataspace, using the
current projection. If no projection is active, then IDL uses geographic coordinates.
The ShapePolygons exist in a Lakes visualization container.

&1 IDL iMap [Untitled*] [_ o] x] |
File Edt Insert Operations Window Help
D|2|E&] =] |emle] [w o]o] & =] Al ole]sle
4l Map |
Loeation:
D 2t /e
g L P
e % -
. Lorglfude Iiits
Min: [-180
w ey [180
\,1 &
LLafturte firnits:
Hir: [20
Hes: {30
Edit Projection...
[Data Space [[303.278]

Figure 16-12: The Lakes Shapefile (Continents Added for Context)
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Inserting the United States

Thelnsert — Map — United States operation loadsthe states. shp fileand
displaysthe states as separate ShapePolygons (Figure 16-13) in the current dataspace,
using the current projection. If no projection is active, then IDL uses geographic
coordinates. The ShapePolygons exist in a United States visualization container.

&) 10L iMap [Untitled*] = |
File Edit Insert Operations Window Help
DSElE oo sl [x o] &) sl Al oo elel
RIRE |
Locafion:
Dista/aliie:
Longtude lmits
i [180
W, [160
L ofitude imits:
i [0
Max [50
- Edit Projection.
b
[Data Space [[384.152]

Figure 16-13: The United States Shapefile
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Inserting the Canadian Provinces

Thelnsert — Map — Canadian Provinces operation loads the

canadaprovince. shp file and displays the provinces as separate ShapePolygons
(Figure 16-14) in the current dataspace, using the current projection. If no projection
is active, then IDL uses default longitude-latitude coordinates. The ShapePolygons
exist in a Canadian Provinces visualization container.

101 iMap [Untitled*] [_ O[]
File Edit Insert Operations Window Help

Dl & =izl K old] & =] Also|e|sle
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e
Edit Prajection

[Diata Space 482 207]

Figure 16-14: The Canadian Provinces Shapefile
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wWorking with Vectors

This chapter describes vectors and the i Vector tool.

Introduction ........................ 388 Manipulating the Vector Visualization ... 397
DisplayingVectors. . ................. 389 iVector Tool Operations .............. 399
Vector Properties .................... 394 VectorsandMapping ................ 401
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Introduction

Introduction

The IDL iVector tool displays datain vector form. A vector is aline segment that has
both length (magnitude) and direction. Magnitude and direction are expressed using
two components, the “ east-west” component (or U) and the “north-south” component

(or V).

TheiVector tool displays two-dimensional vector flow fields. Examples of data that
can be visualized using vector flow fields are ocean currents, wind, and fluid flows.
Data can be visualized as vectors (arrows), wind barbs, or streamlines, and can be
located on aregular or irregular grid or can be georeferenced. You can control all
aspects of these visualizations, including arrow style and size, coloring by magnitude,
direction, or another dataset, data location, missing data, streamline particles, and
subsampling.

For more information about importing vector data see Chapter 2, “Importing and
Exporting Data’.

Note
For more information on accepted arguments, see “IVECTOR” (IDL Reference
Guide).

The iVector tool can be launched in the following ways:

» By dragging variables onto the Vector icon of the Visualization Palette (see
Vector Visualizations)

e AtthelDL Command Line without arguments or keywords
e AtthelDL Command Line with arguments or keywords

e ThroughtheFile — New — Visualization — iVector menu optioninthelDL
Workbench

e Through the File — New — iVector menu option in aniTool

iTool User’s Guide
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Displaying Vectors

TheiVector tool’s primary purpose isto display vector data, though thetool is
capabl e of much more once the datais visualized. The iVector tool can display
multiple types of vectors and allows you to manipulate and edit the displays.

Thefirst task isto display vector data. The following sections are examples of how to
display various types of vector data

Vector Fields

In avector field, each datum is represented by a small arrow, with alength
proportional to the magnitude of the flow at that location, and pointing in the
direction of the flow.

The following example shows the flow produced by vectors of the form (-Y, X). To
create thisflow in IDL, enter the following code at the Command Line:

x = (y = FINDGEN(21) - 10)

u REBIN (-TRANSPOSE (y) ,21,21)

v = REBIN(x,21,21)

IVECTOR, u, V, X, y, AUTO_COLOR=1, $

RGB_TABLE=39, SCALE_ISOTROPIC=1

iTool User's Guide Displaying Vectors
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Figure 17-1: Vector Field Showing Flow

Note
The setting AUTO_COL OR=1 sets the color of each vector according to its
magnitude. The ISOTROPIC setting ensures that the X and Y coordinates have the
same scaling.

Note
For information on how to display vectors using the Visualization Palette, see
Vector Visualizations).

Wind Barbs

Vector data represented using wind barbs shows data using arrow shafts with barbs
and flags. The direction of the arrow indicates the direction of the wind flow. Barbs
and flags represent wind speed in knots. A short barb represents 5 knots while each

Displaying Vectors iTool User’'s Guide
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long barb represents 10 knots. Each flag represents 50 knots. Collectively, the barbs
and flags indicate the magnitude on each arrow, using the following conventions:

Speed (knots) Symbol
0-05 Dot

05-25 Shaft only
25-75 Short barb

75-125 Long barb .
125-175 Long + short barb\"___
175-225 Twolong barbs \\__
475-525 Flag A

By convention, for geographic data (GRID_UNITS=1 or 2) the barbs and flags point
in the clockwise direction in the Northern hemisphere and counterclockwise in the
Southern hemisphere. For non-geographic data (GRID_UNITS=0) the barbs and
flags always point in the clockwise direction.

The following example shows the wind barbs produced by afield of the form (-Y, X).
Inthisexamplethe VECTOR_STY LE keyword setsthe style to wind barbs. To create
these wind barbsin IDL, enter the following code at the Command Line:

X
u
v

(y = 2*FINDGEN (11)
9*REBIN (-TRANSPOSE (y),11,11)
9*REBIN (x,11,11)

- 10)

IVECTOR, u, Vv, X, y, VECTOR_STYLE=1

iTool User’s Guide
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Figure 17-2: Wind Barbs in iVector
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Streamlines

Streamlines visualize the movement of a set of massless particles through the vector
field. The points are tracked by treating the vector field as a vel ocity field and
integrating it. Each path is tracked until the path leaves the input field or a maximum
number of stepsisreached. You can use keywords to set the number of particles, the
integration step size, and the number of steps.

The following example shows the streamlines produced by a random vector field. To
create these streamlinesin IDL, enter the following code at the Command Line;

RANDOMU (1,20,20) - 0.5

RANDOMU (2,20,20) - 0.5

IVECTOR, u, v, /STREAMLINES, $
X_STREAMPARTICLES=10, Y_STREAMPARTICLES=10, $
HEAD_SIZE=0.1, STREAMLINE_NSTEPS=200

u
v

81101 ivector I [=] E3

File Edit Insert Operations ‘Window Help

il 2= R R A = N e R e PN AN = =T

[Click o tem to select, o click & drag selection box e 741

Figure 17-3: Streamlines in iVector

Note
For details on the streamline keywords, see “1VECTOR” (IDL Reference Guide).
Also see “Adding and Modifying Streamlines’” on page 399.

iTool User’s Guide Streamlines
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TheiVector window is a self-contained vector visualization and manipulation device.
You can import and export vector data, and modify and manipulate vector data. For
more information on the basic iVector interface and its layout, see Appendix A,
“iTools Interface Reference’.

Modifying Properties

By selecting Edit — Properties from the iVector tool, you may modify your vector

properties. You may modify your vector visualization’s name, description, grid units,
style, arrow properties, direction convention, as well as the show/hide properties. For
more information on editing propertiesin the iTools, see Appendix D, “Visualization

Properties’.

Subsampling

If you have a vector dataset with a large number of vectors, and thus very high
resolution, seeing individual vectors may be difficult. Subsampling allows you to
decrease the number of displayed vectors, making it easier to view the vector dataset.

You can set subsampling using keywords to iVector from the command line or from
the iVector visualization's property sheet.

The following table shows subsampling functions and how you can invoke them.

Function

Command Line

Visualization

Options

Method Browser Method
X Set the X_SUBSAMPLE | Edit — Properties | Set to avalue
Subsampling | keyword to IVECTOR select X (from 1 to any
Factor subsamplefactor | positive value)
Y SettheY_SUBSAMPLE | Edit — Properties | Set to avalue
Subsampling | keyword to IVECTOR select Y (from 1 to any
Factor subsamplefactor | positive value)
Subsampling | Set the Edit — Properties | Set to Nearest
Method SUBSAMPLE_METHOD | set Subsampling neighbor or
keyword to IVECTOR method Linear

Vector Properties

Table 17-1: iVector Subsampling
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For example, a subsampling factor of 2 for both x and y indicates that every other
vector will be displayed. A subsampling factor of 10 indicates that one out of every
10 vectors will be displayed.

Autosubsampling

You can also enable autosubsampling. Autosubsampling will automatically decrease
the number of displayed vectors, based on the current view zoom factor. Zooming out
(asmaller zoom percentage) will increase subsampling factors, in turn decreasing the
number of displayed vectors. Zooming in (alarger zoom percentage) will decrease
subsampling factors, in turn increasing the number of displayed vectors. The
following table shows the two ways to enable autosubsampling.

Command Line Visualization

S Method Browser Method

Options

Auto- Usethe choose * For
subsampling | AUTO_SUBSAMPLE | Edit — Properties Command
keyword to IVECTOR | and set Automatic Line, set to
subsampling enable,
defaultis
disabled

e For
visualization
browser, set
to Trueto
enable,
Default is
False
(disabled)

Table 17-2: Enabling Autosubsampling for iVector

iTool User's Guide Vector Properties
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Coloring Vectors Using Auxiliary Data

Imagine you have global wind data and want to color each wind vector according to

the surface temperature at that location. In a case like this you want to visualize your
vector data using one dataset for the magnitude and direction, and another dataset for
the color of each vector.

There are two ways to do this:

e Usethe VECTOR_COLORS keyword from the command line— For more
information about using this keyword, see “I1VECTOR” (IDL Reference
Guide).

» Attach adataset to the Vector Colors parameter in the Parameter Editor — To
do this select your dataset and then go to Edit — Parameters... to bring up the
Parameter Editor.

Your auxiliary dataset can be either integer or floating-point type. For either type, the
datawill automatically be scaled into the 0-255 range to be used as the color indices.
These color indices are then converted into actual colors as given by your current
palette for the vector visualization.

If you insert a colorbar (Insert — Colorbar), the colorbar axis will have the correct
(original) range for your auxiliary dataset.

Vector Properties iTool User’'s Guide
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Manipulating the Vector Visualization

TheiVector tool gives you many options to manipulate your existing vector
visualizations. Once you have visualized your vector data, you may rotate, flip,
tranglate, scale, and zoom as well as modify vector properties. The following options
are available for manipulating vectors.

Translating
Translation moves an object or group of objectsin a specific direction. When an
object is selected, a bounding box appears around the object. For information on
tranglating objects, see “ Translation” on page 68.

Adding Annotations

The following types of annotations can be added to iVector displays:

Vector
Annotation Description
Type

Text Single lines or multiple lines of text can be added to a
visualization to provide alabel or description.

Line Straight line annotations can be added to avisualization to link
labels to objects or to identify an object.

Rectangle Rectangular annotations can be added to avisualization to
identify rectangular areas.

Ova Oval annotations can be added to a visualization to identify
elliptical areas.

Polygon Polygon annotations can be added to a visualization to identify
areas bounded by a multi-sided polygon.

Freehand Freehand annotations can be added to avisualization to
identify an area.

Table 17-3: Types of Vector Annotations

For more information on creating and using annotations, see Chapter 5, “Adding
Annotations”.

iTool User's Guide Manipulating the Vector Visualization
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View Zoom

View Zoom allows you to zoom in or out on a specific area of the vector display area.
To zoom in or out in View Zoom mode click Zoom &/ on the toolbar. For more
information on working with View Zoom, see “Zooming” on page 74.

Canvas Zoom

Canvas Zoom allows you to increase or decrease the magnification of the entire
display canvas (which may contain multiple views, depending on the layout) by a
specified percentage. Canvas Zoom is available by selecting the pull-down
percentage list from the top of the tool just under the Help menu. For more
information on working with Canvas Zoom, see “Zooming” on page 74.

Manipulating the Vector Visualization iTool User’'s Guide
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IVector Tool Operations
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Many operations are available in the i Vector tool. Once you have visualized your
vector data, you can add streamlines or contours. The following operations are

available for vectors.

Adding and Modifying Streamlines

When a vector visualization is selected, choosing
Operations — Vector — Streamlineswill bring up the Streamlines operation dial og:

il Streamlines... [ %]
Streamlines. .
Dezcription
Shaw dialog True

¥ stream particles
¥ stream particles

Sheamline steps

Sheamline step zize

25

100
nz

Cancel |

Figure 17-4: The Streamlines Operation Dialog

From this dialog you can control the number of x and y particles, and the number and
size of streamline steps. The dialog only contains the properties that directly affect

the current streamline data.

After making any desired streamline setting adjustments, select OK to insert a new
streamline visualization into the existing dataspace.

iTool User’s Guide
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The property sheet for the streamline visualization contains additional properties that
affect both the streamline data and the visualization. To see the streamline properties,
select (with the streamline visualization selected) Edit — Properties...

#ill IDL iVector: Yisualization Browser

Streamline

E|I:| Wiew_1 [i] Mame
E||E| Wizualization Layer Description
E@ [1ata Space Show
: EE Wector T
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Line thickness
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Mot applicable
1
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28

28
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Figure 17-5: Editing Streamline Properties in the Visualization Browser

These properties and their values are described in “Vector” in Appendix D:

Visualization Properties.

Adding Magnitude Contours

When avector or streamline visualization is selected, choose
Operations — Vector — Contour M agnitudetoinsert acontour visualization using
the magnitudes of the vector data. To modify the contour properties, select (with the
contour visualization selected) Edit — Properties...

Adding Direction Contours

When avector or streamline visualization is selected, choose
Operations — Vector — Contour Direction to insert a contour visualization using
the directions of the vector data. To modify the contour properties, select (with the

contour visualization selected) Edit — Properties...

iVector Tool Operations
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Vectors and Mapping

If you insert amap projection into an i Tool with an existing vector visualization, or if
you insert a vector visualization into an iTool with an existing map projection, IDL
will attempt to determine whether the vector visualization should be warped using the
current map projection.

If the X coordinates of the vector visualization are in the range from -180 to 180 and
the Y coordinates are in the range from -90 to 90, the locations of the vectors are
assumed to represent longitude and latitude. In this case, the location of each vector is
warped to the current map projection. If the X and Y coordinates are not in this range,
the vector locations are not warped.

Note
The locations and directions of vectors are warped, but their magnitudes are not.
The magnitude is assumed to be independent of the grid units.

You can override the default behavior by setting the Grid units property of the vector
visualization or by specifying the value of the GRID_UNITS keyword to IVECTOR:

e Setting the value of the Grid units property to 1 (meters) indicates that the
vector locations are already correctly located on a particular map projection
(assumed to be in meters). In this case, you should then also set the dataspace
map projection to match your map projection, so that any images or shapefiles
are warped to the correct map projection.

*  Setting the value of the Grid units property to 2 (degrees) indicates that the
vector locations are in degrees of longitude and latitude, and that these
locations should be warped to the map projection.

e Setting the value of the Grid units property to 0 (Not applicable) indicates that
the vector grid isin arbitrary unitsthat are not tied to a map projection.

iTool User's Guide Vectors and Mapping



402 Chapter 17: Working with Vectors

Vectors and Mapping iTool User’'s Guide



Appendix A

irTools Interface
Reference

This appendix describes the following common features of the IDL Intelligent Tools interface:

Introduction to iTools Interface Elements . 404 HelpMenu ........................ 416
FileMenu.......................... 405 FileToolbar ....................... 417
EditMenu ........ ... .. ... .. ... 407 EditToolbar ............ ... ... ..... 418
InsertMenu ........................ 410 Manipulator Toolbar . ................ 419
OperationsMenu .................... 411 Annotation Toolbar .................. 420
WindowMenu ...................... 414 ContextMenu ...................... 421
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Appendix A: iTools Interface Reference

Introduction to iTools Interface Elements

The Standard IDL Intelligent Tools comprise seven distinct tools: ilmage, iPlot,
iSurface, iContour, iVolume, iMap, and iVector. Each tool has a specific set of
functions related to the type of datait is designed to use. In addition to these specific
tasks, al four tools have a number of functionsin common. This appendix describes
those functions that all i Tools have in common; for information about the functions
unique to the individual iTools, refer to the chapters describing those tools.

This appendix is an overview of these menu items and toolbar buttons that are
common to al iTools:

Menu Bar Iltems

The following menus appear on the iTool menu bar:

File Menu

Edit Menu

Insert Menu
Operations Menu
Window Menu
Help Menu

Toolbar ltems

The following toolbars appear at the top of each iTool window:

The File toolbar, containing the New, Open, Save, and Print buttons.

The Edit toolbar, containing the Undo, Redo, Cut, Copy, and Paste buttons.
The Manipulator toolbar, containing the Select, Rotate, and View Pan buttons.
The View Zoom button and View Zoom drop-down list.

The Annotation toolbar, containing the Text and line buttons as well as the
Line, Rectangle, Oval, Polygon, and Freehand annotation buttons.

Introduction to iTools Interface Elements iTool User’s Guide
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File Menu

The File menu contains tools for creating, opening, printing and saving files, as well
astools for importing and exporting data and images. The File menu items are
common to all standard iTools.

Menu
Selection

Keyboard
Accelerator

Function

New

Ctrl+N

Creates anew iTool of the specified type.
Options: ilmage, iPlot, iSurface, iContour,
iVolume, iMap, and iVector.

Open...

Ctrl+O

Opens afile for import into the current iTool.
If thisis adatafile, such as an imagefile,
ASCII file, or binary file, a new data abject
will be created and, if applicable, a new
visualization will be created.

Import...

Importsan IDL variable or file to the current
iTool. See “Data Import Methods’ on page 29
for details.

Export Image...

Exports the pixel datafrom the currently-
selected image to an image file. This menu
item is only available when image datais
selected in the iTool. To export the entire
contents of the iTool window, use Save.

Export Datato
IDL...

Exports the data from the currently-sel ected
object to the IDL main program level.

Save

Ctrl+S

Saves the entire contents of the current iTool to
an image file or iTools save file. To save only
the pixel datafrom an image, use

Export Image...

Save As...

Promptsyou to enter afilename and then saves
the contents of the current iTool.

iTool User’s Guide
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Menu Keyboard

. Function
Selection Accelerator

Print Preview... Shows a preview of the visualization to print
and alows you to reorient (Portrait or
Landscape) as well as center, print, close, or
change printer setup.

Print... Ctrl+P Sends the current view of the contents of the
graphics window to the specified printer via
the standard Windows or Matif printer dialog.

Preferences... Displays the Preferences Browser. See “The
iTool Preferences Browser” on page 99 for
details.

Exit Ctrl+Q Exits the iTool window, closing all
visualizations and views within the window
and removing them from memory.

Table A-4: The File Menu (Continued)
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The Edit menu contains tools for editing and deleting data within the tool, retracing
your steps with the Undo/Redo commands, and displaying properties for selected
objects. The Edit menu items are common to all standard iTools.

Menu
Selection

Keyboard
Accelerator

Function

Undo

Ctrl+Z

Nullifies the previous operation and restores
the iToal to its state before that operation. The
name of the previous operation appears after
Undo.

Note - Operations such as open, save, export,
export variable, print, exit, and window
moving and resizing cannot be undone.

Redo

Ctrl+Y

Nullifies the previous Undo command and
restoresthe iTool to its state before the Undo
command was issued. Any action that can be
undone can also be redone.

Cut

Ctrl+X

Deletes the selected item(s) and places a copy
on the local clipboard.

Copy

Ctrl+C

Copiesthe selected item to the local clipboard.
If aview is copied, then abitmap copy of that
view (not the entire Window) is al so put on the
System clipboard.

Note - You may change the magnification
(resolution) of the bitmap copy using the Edit
Copy property sheet.

Paste

Ctrl+V

Pastes the current local clipboard contentsinto
the selected view. If aview is pasted, itis
added to the current Window layout and
becomes the currently-selected view.

iTool User’s Guide
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Menu
Selection

Keyboard
Accelerator

Function

Paste Specia

Pastes the current local clipboard contentsinto
the selected view, and makes areference to al
contained data.

Delete

Dél

Deletes the currently-selected item(s), without
putting a copy on the local or system
clipboards. Deletion can be reversed with
Undo.

Select All

Selects all itemsin the current view.

Grouping

Select Group to add all selected objectsto a
group, Ungroup to remove them from the

group.

Order

Change the display order of the selected
object(s).Choose from these options:

» Bringto Front: Move selected object(s)
to the top display level.

» Send to Back: Move selected object(s) to
the bottom display level.

» Bring Forward: Move selected object(s)
up onedisplay level.

» Send Backward: Move selected object(s)
down one display level.

Style

Selections related to iTool's styles.

» Apply Style: Applies current style to your
iTool visualization.
» Create Stylefrom Selection: Createsa

new style from selected visualization
items.

» Style Editor: Brings up the Style Editor
dialog.

Edit Menu

Table A-5: The Edit Menu (Continued)
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Menu

Keyboard

Selection Accelerator Function
Parameters... Displays the Parameter Editor. See “Data
Import Methods” on page 29 for details.
Properties... Brings up the property sheet for the currently-

selected item(s). If only the view is selected,
the property sheet for the view layer is
presented. Only one property sheet may be
displayed at atime. If adifferent item or view
is selected, the contents of the property sheet
change to the properties of the new item or
view. For grouped items, a single property
sheet with the intersection of the propertiesis
displayed. When the property values are not
the same for the grouped items, those
properties are set to undefined or default.
Setting a property for a grouped item sets that
property for all itemsin the group.

iTool User’s Guide
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Insert Menu

The Insert menu contains tools for adding visualization elements to the displayed
data. Contents of the Insert menu vary from iTool to iTool.

Menu Function
Selection

Visuaization Inserts a new visualization into the current window. See
“Inserting Visualizations” on page 57 for details.

View Inserts a new view into the current window.

* |If thewindow is currently locked, this menu item will be
grayed out.

* |f the window is not locked, the new view is added to the
layout in the appropriate location, depending on the
currently active layout.

Dataspace Inserts data space. (useful when overplotting such asin iPlot)

AXxis Inserts a new axis. Choose from these options:

» X:insertsan additional X axis

* Y:insertsan additional Y axis

e Z:insertsan additional Z axis

See “Additional Axes’ on page 88 for details.

New Legend Inserts a new legend for the data set or for the selected
visualization(s) into the current window. See “Legends’ on
page 81 for details.

Legend Item Inserts a new item into your existing legend.

Colorbar Inserts a colorbar for the selected item.

Note - Only available for indexed color images.

{Additional items vary depending on the iTool selected.} For example:

Light Inserts a new light into the current window. See “Lights’ on
page 600 for details.

Map Inserts a new map into the current window.

Table A-6: The Insert Menu
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Operations Menu

The Operations menu contains commands for performing operations on the selected
data. Contents of the Operations menu vary from iTool to iTool.

Menu Function
Selection
Operations Displaysahierarchical nested list of al toolsin the menus and
Browser toolbars. See“ TheiTool Operations Browser” on page 97 for
details.
Macros Selections related to iTool’s macros.
* Run Macro: Select to run amacro.
» Start Recording: Select to begin recording a macro.
» Stop Recording: Select to cease macro recording.
» Macro Editor: Select to bring up the Macro Editor
dialog.
Statistics Computes the statistical properties of the selected item(s), and
displays the results in a separate dia og.
See “Displaying Statistics’ on page 133 for details.
Histogram Displays a histogram plot of the selected data. See “Plotting a
Histogram” on page 132 for details.
Filter Choose from these options:
» Convolution
* Median
* Smooth
See “Filtering” on page 126.
{ Additional filters vary depending on theiTool selected.}
Rotate

Table A-7: The Operations Menu
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Menu Function
Selection

Rotate L eft Rotate the selected data space left 90°.

Rotate Right Rotate the selected data space right 90°.

Rotate by Angle | Specify the number of degrees to rotate the selected data
space.
Note - Rotate by Angleis absolute and always rotates relative
to the original X-Y coordinate system for 2D visualizations.
For 3D visudizations, Rotate by Angleisrelative and does not
remember the current rotation angle.

Transform * Resample — Resample the selected data using

parameters specified in Resample property settings.

» Rotate Data— Rotate the datawithin the visualization by
a specified number of degreeswithout affecting the rest of
the data space.

» Scale Data — Scale the sdlected object by a specified
scale factor.

See “Transformations’ on page 123 for details.

{ Additional transformations vary depending on theiTool
selected.}

Table A-7: The Operations Menu (Continued)

Operations Menu
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Menu
Selection

Function

Morph

Choose from the following options:
 Dilateiscommonly known as “fill”, “expand”, or “grow.”

It can be used to fill “holes’ of asize equal to or smaller
than the structuring element.

Erode does to the background what dilation does to the
foreground. Given an image and a structuring element,
erode can be used to remove idands smaller than the
structuring element.

Mor ph open issimply an erosion operation followed by a
dilation operation. Applying morph open more than once
produces no further effect.

Mor ph close issimply adilation operation followed by an
erosion operation. Applying morph close more than once
produces no further effect.

Mor ph gradient isthe subtraction of an eroded version of
the original image from a dilated version of the original
image.

M orph tophat isimplemented by first applying the
opening operator to the original image, then subtracting
the result from the original image. Applying tophat shows
the bright peaks within the image.

See “Morphing” on page 131 for details.

{ Additional items vary depending on the iTool selected.}

iTool User’s Guide
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Window Menu

The Window menu contains commands for displaying the Data, Operations and
Visualization browsers, for zooming in and out of the display, for modifying the
window layout, and for displaying alog of system messages. The Window menu
items are common to all iTools.

Menu

Selection Function

Data Manager Displays the Data Manager for the current iTool. See “About
the Data Manager” on page 26 for details.

Visuaization Displays ahierarchical nested list of all visualization elements
Browser in the display area. See “The iTool Visualization Browser” on
page 94 for details.

Canvas Zoom Set to increase or decrease magnification of the entire iTool

window without moving the observer’'s“eye.”
» 800%

* 400%

» 200%

» 100%

 75%

* 50%

* 25%

Default is 100%. See “Canvas Zoom” on page 74 for more
information.

Zoomon Resize | If thismenu item is checked, visualizations will be resized
whenever aview isresized.

By default, visualizations will not be resized if the view size
changes.

Note - Resizing the tool window usually resizes the view as
appropriate.

Table A-8: The Window Menu
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Menu Function
Selection

Layout... Displays the window layout dialog, which allows the user to
change the current view layout and the window dimensions.
See “Window Layouts’ on page 77 for details.

Fit to View Changes the View Zoom increment so that selected
visualizations will completely fill the view.

Show IDL Brings the IDL Workbench to the foreground and puts the

Command Line input focusin the IDL Command Lineview. Thismenu itemis
only available when the IDL Workbench is running. This
menu item is mapped to the keyboard accelerator Ctrl+1.

Reset Dataspace | Resets the dataspace ranges to accomodate the contained
Ranges visualizations. See " Resetting Dataspace Ranges’ on page 135
for details.

Table A-8: The Window Menu (Continued)
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Help Menu

The Help menu contains commands for displaying online help and information about
the iTools. The Help menu items are common to all iTools.

Menu Selection Function

Help oniTools Displays help for the iTools system.

Help ontheiTools Displays help on the Data manager.
Data Manager

Help ontheiTools Displays help on the Parameter Editor
Parameter Editor

Help on Selected Item | Displays help for the item selected in the i Tool
visualization or browser window.

Help on thisiTool Displays help for the current iTool.

About iTools Displays a dialog describing the iTools and giving the
version number.

Table A-9: The Help Menu

Note
In the Operations and Preferences browser windows, help for the selected item is
also available on the context menu.

Help Menu iTool User’'s Guide
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File Toolbar

417

The File toolbar contains the following buttons:

Button Tool Name Function

Ql New Creates anew iTool of the same type as the current
tool with no data or visualizations.

El Open Opens afilefor import into the current iTool. If thisis
adatafile, such asanimagefile, ASCII file, or binary
file, anew data object will be created and, if
applicable, anew visualization will be created.

EI Save Saves the state of the current iTool to afile. If the
state has not been previously saved and has no
filename, enter afilename. The saved file is cross-
platform.

Print Prints the entire contents of the graphics window.

iTool User’s Guide

Table A-10: File Toolbar Buttons
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Edit Toolbar

The Edit Toolbar contains the following buttons:

Button Tool Name Function

E| Undo Nullifies the previous operation and restores the i Tool
to its state before that operation.

Note - Operations such as open, save, export, export
variable, print, exit, and window moving and resizing
cannot be undone.

2' Redo Nullifies the previous Undo command and restores

the iTool to its state before the Undo command was
issued. Any action that can be undone can also be
redone.

il Cut Deletes the selected item(s) and places a copy on the

local clipboard. If the window layout is locked, you
will be asked if a copy of the view should be placed
on the System clipboard.

Copy Copiesthe selected item to the local clipboard. If a
view is copied, then a bitmap copy of that view (not
the entire Window) is also put on the System
clipboard.

El Paste Pastes the current local clipboard contentsinto the

selected view. If aview is pasted, it is added to the
current Window layout and becomes the currently-
selected view.

Table A-11: Edit Toolbar Buttons
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Manipulator Toolbar

The Manipulator Toolbar contains the following buttons:

Button Tool Name Function

il Select Click to enter select mode. The arrow pointer is

displayed, and objects can be selected in the display
area. Click to select an object; a selection box appears
around the current selection.

Ql Rotate Click to enter rotate mode. A rotation sphere appears
around the currently selected object.

* Position the mouse pointer on an axis, and the
axis rotation pointer is displayed. Drag in the
desired direction to rotate the object along the
axis.

* Position the mouse pointer anywhere on the
selected object, and the free rotation pointer is
displayed. Drag in the desired direction to rotate

the object fredly.
‘ﬂ View Pan Click and drag across the view to pan.
EI View Zoom Click to enter zoom mode. The zoom cursor is

displayed, and dragging the mouse closer to or farther
from the center of the canvas decreases or increases
magnification at theinitia point of clicking.

View Zoom Click to select amagnification percentage for the
entire view.

Table A-12: Manipulator Toolbar Buttons
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Annotation Toolbar
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The Annotation Toolbar contains the following buttons:

Button Tool Name Function

ﬁl Text Click to enter text annotation mode. Theinsert pointer
is displayed, and text can be entered from the
keyboard.

ll Line Click to enter line annotation mode. The crosshairs
pointer is displayed. Click at the starting point for the
line and drag in the desired direction. Release the
mouse button to terminate the line.

El Rectangle Click to enter rectangle annotation mode.

El Oval Click to enter oval annotation mode.

El Polygon Click to create a polygon annotation. Click to define
vertices, double-click to complete polygon.

Freehand Click to enter freehand annotation mode. The cross-

&

hairs pointer is displayed. Click at astarting point and
drag to create the desired shape. Release the mouse
button to complete the polygon.

Annotation Toolbar

Table A-13: Annotation Toolbar Buttons
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Context Menu

Right-clicking on the visualization window brings up a context menu at that location.
The context menu is common to all iTools, and it contains the following menu items:

Menu
Selection

Description

Cut

Deletes the selected item(s) and places a copy on the local
clipboard. If the window layout islocked, you will be asked if
acopy of the view should be placed on the System clipboard.

Copy

Copies the selected item to the local clipboard. If aview is
copied, then abitmap copy of that view (not the entire
Window) is also put on the System clipboard.

Paste

Pastes the current local clipboard contents into the selected
view. If aview is pasted, it is added to the current Window
layout and becomes the currently-selected view.

Delete

Deletes the currently-selected item(s), without putting a copy
on theloca or system clipboards. Deletion can be reversed
with Undo.

Grouping:

Group
ungroup

Grouping gives you the advantage of allowing desired itemsto
operate together and be manipulated as a single unit.

Groups the currently-selected items into a single unit.

If the selected item is currently a group, then it is ungrouped.

Note - You cannot group items across separate visualization
and annotation layers.

iTool User’s Guide
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Menu

Seflesiion Description
Order:

Bring To Front | Brings the selected item(s) to the front of the graphics

Send ToBack | hierarchy.

Bring Forward Sends the selected item(s) to the back of the graphics
hierarchy.

Send Backward ] i . .
Bring the selected item(s) forward one position in the graphics
hierarchy.

Send the selected item(s) back one position in the graphics
hierarchy.
Export Image... Exports the pixel data from the currently-selected image to an

image file. This menu item is only available when image data
isselected in theiTool. To export the entire contents of the
iTool window, use File — Save.

Export Datato

Exports the data from the currently-selected object to the IDL

IDL... main program level.

Parameters... Brings up the parameter editor for the currently selected
item(s).

Properties... Brings up the property sheet for the currently selected item(s).

If only the view is selected, the property sheet for the view
layer is presented. Only one property sheet may be displayed at
atime. If adifferent item or view is selected, the contents of
the property sheet change to the properties of the new item or
view. For grouped items, a single property sheet with the
intersection of the propertiesis displayed. When the property
values are not the same for the grouped items, those properties
are set to undefined or default. Setting a property for agrouped
item sets that property for all itemsin the group.

Table A-14: The Context Menu (Continued)

Context Menu

iTool User’s Guide



Appendix B

Property Controls

The following user interface controls are used in iTool property sheets. The general
function of these controls is described here. Refer to the individual property
descriptionsin Appendix C, “ Operations Properties” and Appendix D, “Visualization
Properties’ for specific information on how to set individual property controls.
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Control Type

Function

Boolean - . Click the browse button =] to
expand the list. Select either of the
two choices (Show or Hide, True
or False, etc.) from thelist.
Number If the number is editable, typein anew value. You may be
restricted to whole numbers or arange of numbers. Entering a
value outside of the valid range causes the number to snap to
the nearest allowable value.
. 5 If adider isdisplayed, dide the
j marker to select a new value.
= = If_a Spi nner control is displayed,
click, or click and hold the up or
down buttons to change the value.
String Enter astring in the text box. If the

when the string iz too long for the cell, an =

hen_the_string iz too Io_ng forthe cell, |« S[I’I ng eXC%dS the Iength Of the
ar| activation button is displayed. teXt bOX, a broVV% button |S
provided to expand the text box.

Table B-15: Controls Used in Property Sheets
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Control Type

Function

Color

Select a color from the palette displayed in the color selector:

Custom Color

Or click Custom Color (UNIX usersright-click the color bar
at the bottom of the window) to specify RGB or HSL values:

Color K|

EEEEEEEE
Hue: |T Rledt [200
LI R 144 Green:[100]
Define Custorn Colors 5 | coloiSaid |y W Blue: [50 |
k| concel Add o Custom Color |

Windows Color Picker

, Color Picker x|
170 200
| T | T
Red Hue
113 0,55
| |
Green Lighthess
170 0,25
| T | I ]

Blue Saturation

UNIX Color Picker

Windows users:
enter Hue, Sat,
Lum or Red,
Green, Blue
values and click
OK to apply the
new values.
Click Add to
Custom Colors
to save your
values.

UNIX users:
drag the Red,
Green, Blue or
Hue, Lightness,
Saturation
dliderstochange
values, and click
OK to apply the
new values.

Table B-15: Controls Used in Property Sheets (Continued)
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Control Type Function

Line Style Select aline style from thelist. To
make the lineinvisible, select No
Line.

Mo line

Line Thickness Select aline thickness from the list.
Numbersindicate line thickness in

pixels. Use the scroll bar to display
additional items.

o~ o ra —

— o
D|||

Symbol Mo symbol Sel ect asymbol to appear at regular
Pl sian intervals on the selected line from
S the list. To remove a symbol from a
& Tiargl ling, select No Symbol. Use the
S scroll bar to display additional items.
< Left amowhead
String List ” . Select anitem from the list. Use
& i| the scroll bar to display additional
bot items.
nat LI
User Defined Click the Edit button to

SN oy the user-defined
property control.

Table B-15: Controls Used in Property Sheets (Continued)
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Operations Properties

Thisappendix describes the following properties of the IDL Intelligent Toolsinterface found inthe

Operations Browser of each iTool:

The Operations Browser .............. 428
Macros Properties ................... 429
Statistics Properties . ................. 430
Filter Properties ..................... 432
Rotate Properties .................... 439
Transform Properties ................. 440
Map Projection Properties . ............ 444
Map Register Image Properties ......... 445
Morphing Properties ................. 446

iTool User’s Guide

CropProperties. .................... 447
Region Grow Properties .............. 448
Contour Properties .................. 450
Image Properties. ................... 451
Surface Properties .................. 452
Vector Properties ................... 453
Volume Properties .................. 454
Image Plane Properties .. ............. 456

427
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Appendix C: Operations Properties

The Operations Browser provides a hierarchical tree view of the tools and operations
available from the iTool Operations menu. The Operations Browser is used to set
properties for operations and tools used in the iTool window. See “TheiTool
Operations Browser” on page 97 for details on how to display and use the Operations

Browser.

#l IDL iPlot: Operations Browser

-3 Operations
----- [Z] Operations Browssr...

E|

Operations

I[=] B3

Y ArfE Operations

#-{] Macros
..... % Statistics...
..... [t Histograrn
[_]a Filter

----- % Convolution

Description

----- = Smooth
- Curve Fitting
-3 Rotate

-] Transform
@ Map Projection

Figure C-6: The Operations Browser

The property sheet for each operation displayed in the Operations Browser contains
the Name and Description properties described in the following table. For each
property, the type of control and the values that can be assigned are listed. For a
description of how a particular control is used, refer to Appendix B, “Property

Controls’
Property Control Type: Options
Name String: Name assigned to this statistics dialog. Edit the text to
change the name.
Description String: Description of this statistics function. Edit the text to
change the description.

Table C-16: Statistics Operation Properties

The Operations Browser iTool User’'s Guide
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Sacros Properties

Macros provide a shortcut mechanism that lets you quickly and automatically repeat
a sequence of interactive operations. The Macros tools appears in the Operation
Browser for all iTools. See Chapter 8, “Working with Macros’ for details on how to

use macros.

This browser has no properties that can be configured other than Name and
Description.

iTool User's Guide Macros Properties
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Slatistics Properties

The Statistics tool displays statistical information relating to the currently selected
object or group of objects. The Statisticstool appearsin the Operation Browser for dl

iTools. See“Displaying Statistics” on page 133 for details on how to use the Statistics
tool.

This browser has no properties that can be configured other than Name and
Description.

Statistics Properties iTool User’'s Guide
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Sistogram Properties

The Histogram tool displays a histogram plot of the data selected in the iTool
window. The Histogram tool appears in the Operation Browser for all iTools. See
“Plotting a Histogram” on page 132 for details on how to use the Histogram tool.

Histogram has no configurable properties other than Name and Description.

iTool User's Guide Histogram Properties
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Slter Properties

The following properties control the iTool filters.
Convolution Properties

Convolution smooths data by using a weighted moving average. Convolution filter
properties appear on the Operations Browser for all iTools. See “Convolution Filter”
on page 128 for details on applying convolution.

For each property, the type of control and the values that can be assigned are listed.
For a description of how a particular control is used, refer to.

Property Control Type: Options

Show dialog Boolean: Display the Convolution Kernel Editor dialog when
the Convolution filter is selected from the

Operations — Filter menu. Choose Trueto display the
dialog, or False to apply the Convolution filter without
displaying the dialog.

Default = True

Table C-17: Convolution Filter Properties
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[ /Dest /IT_OPS_FILTERS /DEST


Appendix C: Operations Properties

433

Property

Control Type: Options

Filter

String List: The default filter. Select from the following list:
o User defined
e Tent
* Boxcar
» Gaussian
» EdgeHorizonta
» Edge Vertical
» Edge Diagona Right
» Edge Diagonal Left
* LineHorizonta
* Line Vertica
» Line Diagona Right
» Line Diagonal Left
» Laplacian
* Emboss
Default = Tent

Number of columns

Number: Width of the filter (applies only to Tent, Boxcar, and
Gaussian). Default =3

Number of rows

Number: Height of the filter (applies only to Tent, Boxcar, and
Gaussian). Default = 1 for 1D data, 3 for 2D data

Kernel User Defined: Display the Convolution Kernel Editor dialog.
Click Edit to display the dialog.
Center Boolean: Select True (centered) or False (no centering).

Default = True

Auto normalize

Boolean: Select True (for automatic normalizing) or False (no
automatic normalizing). Default = True

Scale factor

Number: Value to be divided into each result. Default is
calculated from the kernel.

Table C-17: Convolution Filter Properties (Continued)
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Property Control Type: Options
Bias offset Number: Value to be added to each result, after scale factor.
Default is calculated from the kernel.
Edge values Boolean: Select for edge value type:

» Zeroresult
* Wrap around
* Repeat last value
e Zeropad
Default = Wrap around

Useinvalid value

Boolean: Select Trueto use the invalid value to filter out
missing data, or False (invalid value not used). Default = False

Invalid value

Number: Missing or invalid value that should be ignored.
Default =0

Replacement value

Number: Value used to replace missing results. Default = 0

Table C-17: Convolution Filter Properties (Continued)

Median Properties

Median smoothing replaces each point with the median (avalue in an ordered set of
values with an equal number of values above and below it) of the one- or two-
dimensional neighborhood of a given width. See “Median Filter” on page 127 for
details on applying the median filter.

Filter Properties
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For each property, the type of control and the values that can be assigned are listed.
For a description of how a particular control is used, refer to Appendix B, “Property

Controls’.
Property Control Type: Options
WIDTH Number: Width of the smooth window. Enter a whole number
between 1 (no smoothing) and the width of the data.
Default = 3
Even Average Boolean: If set to true and the Width property is set to an even

number, the operation will return the average of the two
middle numbers.

Table C-18: Median Filter Properties

Smooth Properties

The Smooth filter reduces noise within an image by applying low passfilters. Smooth
filter properties appear on the Operations Browser for all iTools. See “ Smooth Filter”
on page 126 for details on applying the smooth filter.

For each property, the type of control and the values that can be assigned are listed.
For a description of how a particular control is used, refer to Appendix B, “Property

Controls’.
Property Control Type: Options
WIDTH Number: Width of the smooth window. Enter a whole number

between 1 (no smoothing) and the width of the data.
Default = 3

Table C-19: Smooth Filter Properties

Roberts Filter Properties

Raoberts filter appears on the Operations Browser for the ilmage tool only. Roberts
filter has no configurable properties other than Name and Description. For more
information on the Roberts filter, see “ROBERTS” (IDL Reference Guide).

iTool User’s Guide
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Sobel Filter Properties

Sobel filter appears on the Operations Browser for the ilmage tool only. Sobel filter
has no configurable properties other than Name and Description. For more
information on the Sobel filter, see “SOBEL” (IDL Reference Guide).

Unsharp Mask Properties

An unsharp-mask filter can be applied to any two-dimensional array or a TrueColor
image. The unsharp mask enhances the contrast between neighboring pixelsin an
image, and iswidely used for astronomical images and for digital photographs. For
more information on unsharp masking a plot, see “Unsharp Mask Filter” on

page 129.
Property Control Type: Options
Show dialog Boolean: Display the Unsharp Mask Editor dialog when the

Unsharp Mask filter is selected from the Oper ations — Filter
menu. Choose Trueto display the dialog, or Falseto apply the
Unsharp Mask filter without displaying the dialog.

Default = True

Amount of filter

Number: Click and slide to select percentage amount of filter

(%) to be applied.
Default = 100%
Radiusin pixels | Number: Click and slide to select filter radiusin pixels.
Default = 3
Clipping Number: Click and slide to select clipping threshold.
threshold

Default = 0

Filter Properties

Table C-20: Unsharp Mask Filter Properties
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Curve Fitting Properties
Curvefitting properties appear on the Operations Browser for the iPlot tool only. See
“Curve Fitting” on page 328 for details on applying curve fitting to a plot.

For each property, the type of control and the values that can be assigned are listed.
For a description of how a particular control is used, refer to Appendix B, “Property

Controls’.
Property Control Type: Options
Show dialog Boolean: Display the Curve Fitting Editor dialog when the

Curve Fitting filter is selected from the Oper ations — Filter
menu. Choose Trueto display the dialog, or Falseto apply the
Curve Fitting filter (the default curve fitting model - linear -
will be used) without displaying the dialog.

Default = True

Table C-21: Curve Fitting Properties
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Property

Control Type: Options

Model name

String List: Model to usein curve fitting. Select amode from
the list. Choose from these values:

Linear

Qaudratic

Cubic

Quartic

Quintic

Exponential

Gompertz

Logsquare

Hyperbolic

Hyperbolic trigonometric
Logistic

Geometric
Trigonometric summation
Trigonometric product
Variable sinc

Gaussian

Gaussian + constant
Gaussian + linear
Gaussian + quadratic

Default = Linear

Parameter(s)

Number: Initial parameter(s) and result(s). Values may be
edited here.

Default = Varies

Table C-21: Curve Fitting Properties (Continued)

Filter Properties
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Sbtate Properties

The following properties control the iTool Rotate tools. Rotate properties appear on
the Operations Browser for al iTools (for ilmage it is Rotate or Flip).

Rotate Left Properties

Rotate L eft has no configurable properties other than Name and Description.
Rotate Right Properties

Rotate Right has no configurable properties other than Name and Description.
Rotate By Angle Properties

Rotate by Angle has no configurable properties other than Name and Description.
Flip Horizontal

Flip Horizontal has no configurable properties other than Name and Description.
Flip Vertical

Flip Vertical has no configurable properties other than Name and Description.

iTool User's Guide Rotate Properties
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Slansform Properties

The following properties control the iTool Transform tools.
Resample Properties

The Resample transform resampl es the sel ected data using the resampling factors and
method specified in these properties. Resample Transform properties appear on the
Operations Browser for all iTools. See “Resample”’ on page 123 for details on how to
resample data.

For each property, the type of control and the values that can be assigned are listed.
For a description of how a particular control is used, refer to Appendix B, “Property

Controls’.
Property Control Type: Options

1st dimension Number: The resampling factor for the first dimension (X).
factor Edit the number to change the value. Default = 2
2nd dimension Number: The resampling factor for the second dimension (Y).
factor Edit the number to change the value. Default = 2
3rd dimension Number: The resampling factor for the third dimension (2).
factor Edit the number to change the value. Default = 2
Interpolation String List: Method of interpolation to use in resampling.
method Select amethod from the list. Choose from these values:

* Nearest neighbor: Assign the value of the nearest pixel to
the pixel in the output image. Fastest method, but may
cause jagged edges.

» Linear: Surveysthe two closest pixels, drawing aline
between them and designating a value along that line as
the output pixel value.

» Cubic: Use cubic polynomial waveformsinstead of linear
waveforms. Most accurate method, but may require more
processing time.

Default = Nearest neighbor

Table C-22: Resample Transform Properties
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Rotate Data Properties

The Rotate Data operation allows you to rotate the data within the visualization by a
specified number of degrees without affecting the rest of the data space (graphical
objects and axes). See “Rotation” on page 119 in for details on using the Rotate Data

operation.

The following properties control the Rotate Data tool. For each property, the type of
control and the values that can be assigned are listed. For adescription of how a
particular control is used, refer to Appendix B, “Property Controls’.

Property Control Type: Options

Angle Number: The angle of rotation in degrees clockwise.
Default =0

X center offset Number: X subscript of the center of rotation. Default = 0
Y center offset Number: Y subscript of the center of rotation. Default = 0
Magnification Number: Magnification factor. Default = 1
Interpolation String List: Method of interpolation to use when rotating.
method Select a method from the list. Choose from these values:

* Nearest neighbor: Assign the value of the nearest pixel to
the pixel in the output image. Fastest method, but may
cause jagged edges.

» Linear: Surveysthe two closest pixels, drawing aline
between them and designating a value along that line as
the output pixel value.

» Cubic: Use cubic polynomial waveformsinstead of linear
waveforms. Most accurate method, but may require more
processing time.

Default = Nearest neighbor
Extrapolate Boolean: Extrapolate the value of a missing pixel from the
missing value of nearby pixels. Default = True

iTool User’s Guide
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Property Control Type: Options

Missing value Number: A value to be substituted for pixelsin the rotated
image that fall outside the bounds of the unrotated image. This
property isonly used if the Extrapolate missing property is set
to false.
Default = 0

Pivot Boolean: If set to true, the image will be rotated around the

point defined by the X center offset and Y center offset. If set
to false, the image will be rotated around its center.
Default = False

Table C-23: Rotate Data Properties (Continued)

Scale Data Properties

The Scale Data operation scal es the selected objects by a specified scale factor. Scale
Data properties appear on the Operations Browser for al iTools. See “Scaling” on
page 69 for details on using the Scale Data operation.

The following properties control the Scale Data tool. For each property, the type of
control and the values that can be assigned are listed. For a description of how a
particular control is used, refer to Appendix B, “Property Controls’.

Property Control Type: Options
Show dialog Boolean: Display the Scale Data Editor dialog when Scale
Datais selected from the Oper ations — Scale Data menu.
Choose Trueto display the dialog, or False to apply the Scale
Data without displaying the dialog.
Default = True
Scale Factor Number: Scale the selected data by thisfactor. Edit the number

to change the factor that appearsin the Scale Factor dialog.
Scale Factor may be positive or negative.

Default = 2

Transform Properties

Table C-24: Scale Data Properties

iTool User’s Guide
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Invert Image Properties

Invert Image Transform properties appear on the Operations Browser for ilmage only.
The operation has no unique properties.

Byte Scale Properties
Byte Scale properties appear on the Operations Browser for ilmage only. For each

property, the type of control and the values that can be assigned are listed. For a
description of how a particular control is used, refer to Appendix B, “Property

Controls’.

Property Control Type: Options
Automatic Boolean: Automatically compute minimum and maximum
Min/Max values? Choose True or False. Default = True

Minimum cutoff | Number: Minimum value of array to be considered. Edit the
number to change the value. Default = 0

Maximum cutoff | Number: Maximum value of array to be considered. Edit the
number to change the value. Default = 255

Bottom byte Number: Minimum value of scaled result. Edit the number to
change the value. Range = 0-255. Default = 0

Top byte Number: Maximum value of scaled result. Edit the number to
change the value. Range = 0-255. Default = 255

Table C-25: Byte Scale Transform Properties

Note
When working with byte data, the default bytescale range is always 0-255.
Therefore, even if datais bytescaled from 0-100, it will display using 0-255. This
may cause visualized datato appear darker.

iTool User's Guide Transform Properties
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S:ap Projection Properties

The map projection functionality displays image and contour data that are
georeferenced and mapped to particular projections. See Chapter 16, “Working with
Maps’ for details on how to use mapping functionality.

For a comprehensive list of map projection properties, see “Applying aMap
Projection” on page 362.

Map Projection has no configurable properties other than Show dialog.

Property Control Type: Options

Show dialog Boolean: Display the Map Projection dialog when
Operations — Map Projection is chosen. Choose Trueto
display the dialog, or Falseto apply the Map Projection dial og
without displaying the dialog.

Default = True

Table C-26: Map Projection Properties

Map Projection Properties iTool User’'s Guide
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Sap Register Image Properties

The map projection functionality displays image and contour data that are
georeferenced and mapped to particular projections. See Chapter 16, “Working with
Maps’ for details on how to use mapping functionality.

Map Register Image has the following configurable properties.

Property Control Type: Options

Origin (x) Number: Set the longitudinal minimum in degrees.
Default =0

End (x) Number: Set the longitudinal maximum in degrees.
Default =0

Pixel size (x) Number: Set the longitudinal pixel size in degrees.
Default =0

Origin (y) Number: Set the latitudinal minimum in degrees.
Default =0

End (y) Number: Set the latitudinal maximum in degrees.
Default =0

Pixel size (y) Number: Set the latitudinal pixel sizein degrees.

Default = 0

iTool User’s Guide
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Sorphing Properties

Morphing is available for ilmage, i Surface, and iContour.

Mathematical morphology isamethod of processing digital images on the basis of
shape. Six morphing options are available for usein iTools: dilate, erode, morph
open, morph close, morph gradient, and morph tophat. All six options share the same
properties. See “Morphing” on page 131 in for details on morphing data

For each property, the type of control and the values that can be assigned are listed.
For a description of how a particular control is used, refer to Appendix B, “Property
Controls’.

Property Control Type: Options

Structure Shape | String List: The shape of the structuring element used in the
morph operation. Choose from these values:

* Sguare
» Circle
Default = Square

Structure Width Number: The width of the structuring element.
Default = 3

Table C-28: Morphological Filter Properties

Morphing Properties iTool User’'s Guide
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Stop Properties

Cropping is available for the ilmage tool. The ilmage cropping operation allows you
to crop one or more selected images at a specified location and specified dimensions.

See “ilmage Tool Operations’ on page 263 for details on cropping.

For each property, the type of control and the values that can be assigned are listed.
For a description of how a particular control is used, refer to Appendix B, “Property

Controls’.
Property Control Type: Options
X Number: The X cropping value.
Default = 0
Y Number: The Y cropping value.
Default =0
Width Number: The crop operation width setting.
Default = <width of selected image>
Height Number: The crop operation height setting.
Default = <height of selected image>
Units String List:
» Data
» Pixd
Default = Data

iTool User’s Guide
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Segion Grow Properties

Region growing expands a selected area to include nearby pixelsthat fall within a
threshold range of the current selection. See “REGION_GROW” (IDL Reference
Guide) for additional details. For a description of how a particular control is used,
refer to Appendix B, “Property Controls’.

Property Control Type: Options
Region grow String List: The method used to select pixelsthat are similar to
method the current selection. Choose from these values:

» By threshold: The expanded region includes neighboring
pixels that fall within the range defined by the Threshold
minimum and Threshold maximum values.

» By standard deviation: The expanded region includes
neighboring pixelsthat fall within the range of the mean of
theregion’s pixel values plus or minusthe given multiplier
times the sample standard deviation as follows:

Mean +/- StdDevMultiplier * StdDev

where Mean is the mean value of the selected pixels,
StdDevMultiplier isthe value specified by the
Standard Deviation Multiplier property, and stdbev isthe
standard deviation of the selected pixels.

Default = By threshold

Pixel search String List: Specifies which pixels should be considered
method during region growing. Four-neighbor searching searches only
the neighbors that are exactly one unit in distance from the

current pixel; Eight-neighbor searching searches al
neighboring pixels.

Choose from these values:
» 4-neighbor
» 8-neighbor

Default = 4-neighbor

Table C-30: Region Grow Operation Properties

Region Grow Properties iTool User’'s Guide
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Property Control Type: Options

Thresholdto use | String List: Specifiesthe threshold valuesto use. Choose from
these values:

» Source ROI/Image threshold: Base the threshold values
on the pixel valuesin the currently selected region.

» Explicit: Specify the threshold values using the Threshol d
minimum and Threshold maximum properties.

Default = Source ROI/Image threshold

Threshold Number: The explicitly specified minimum threshold value.
minimum Default =0

Threshold Number: The explicitly specified maximum threshold value.
maximum Default = 256

Standard Number: The number of standard deviations to use if the
deviation region growing method is By standard deviation. Default = 1
multiplier

For an RGB(A) String List: If the image has separate color channels, use the
image use selected channel when growing the region. Choose from these
values:

e Luminosity: Luminosity values

* Red Channel: Red values

» Green Channd: Green values

* Blue Channel: Blue values

» Alpha Channel: Transparency values.
Default = Luminosity

Table C-30: Region Grow Operation Properties (Continued)

iTool User's Guide Region Grow Properties
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Sontour Properties

Contour Properties appear on the Operations Browser for ilmage and i Surface only.
The following properties control the contour operation. For each property, the type of
control and the values that can be assigned are listed. For adescription of how a
particular control is used, refer to Appendix B, “Property Controls’.

Property Control Type: Options
N_LEVELS Number: Set the number of contour levels.
Default = 5
Value Number: Set the contour value to use.
Default =0
Projection Boolean: Choose the contour type:
* Planar
3D

Default = Planar

Contour Properties

Table C-31: Contour Properties

iTool User’s Guide
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Shage Properties

Image Properties appear on the Operations Browser for iSurface and iContour only.
Image has no configurable properties other than Name and Description.

iTool User's Guide Image Properties
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Slrface Properties

Surface Properties appear on the Operations Browser for ilmage and iContour only.
Surface has no configurable properties other than Name and Description.

Surface Properties iTool User’'s Guide
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Vector Properties

Vector Properties appear on the Operation Browser for the iVector tool.
Streamlines

For each property, the type of control and the values that can be assigned are listed.
For a description of how a particular control is used, refer to Appendix B, “Property

Controls’.
Property Control Type: Options
Show Dialog Boolean: Display the Streamlines Value Selector dialog when

Streamlinesis selected from the Oper ations — Vector menu.
Choose Trueto display the dialog, or Falseto apply the
streamlines without displaying the dialog.

Default = True

X stream particles | Number: Set number of X dimension stream particles.
Default = 25

Y stream particles | Number: Set number of Y dimension stream particles
Default = 25

Streamline steps | Number: Set number of streamline steps.
Default = 100

Streamline step Number: Set streamline step size value.
Size Default= 0.2

Table C-32: Vector Streamline Properties
Contour Magnitude
Contour Magnitude has no configurable properties.
Contour Direction

Contour Direction has no configurable properties.

iTool User's Guide Vector Properties
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=dlume Properties

Volume Properties appear on the Operation Browser for the iVolume tool only.
Image Plane

Image Plane has no configurable properties other than Name and Description.
Isosurface

For each property, the type of control and the values that can be assigned are listed.
For a description of how a particular control is used, refer to Appendix B, “Property

Controls’.
Property Control Type: Options
Show Dialog Boolean: Display the I sosurface Value Selector dialog when

Isosurface is selected from the Oper ations — Volume menu.
Choose Trueto display the dialog, or Falseto apply the
isosurface without displaying the dialog.

Default = True

Table C-33: Isosurface Properties
Render Volume

Render VVolume has no configurable properties other than Name and Description.

Volume Properties iTool User’'s Guide
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Interval Volume

For each property, the type of control and the values that can be assigned are listed.
For a description of how a particular control is used, refer to Appendix B, “Property

Controls’.
Property Control Type: Options
Show Dialog Boolean: Display the I sosurface Value Selector dialog when

Isosurface is selected from the Operations — Volume menu.
Choose Trueto display the dialog, or Falseto apply the
isosurface without displaying the dialog.

Default = True

iTool User’s Guide
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Shage Plane Properties

Image Plane Properties appear on the Operation Browser for the iVolume tool only.

Property Control Type: Options

Show Boolean: Display the image plane after Image Planeis
selected from the Operations — Volume — Image Plane
menu. Choose Trueto display, or Falseto apply theimage
plane without displaying.

Default = True

Opacity control Boolean: Choose opacity control type.
» Use opacity table
* Opague
» Opacity value

Default = Use opacity table

Opacity value Number: Set opacity value.

Default =50
Orientation Boolean: Choose image plane orientation.
e X
Y
e Z
Default = X
Opacity Number: Set opacity.
Default = 1
Color Boolean: Set color.

Default = White [255, 255, 255]

Bottom color Boolean: Set bottom color.
Default = White [255, 255, 255]

Table C-35: Image Plane Properties

Image Plane Properties iTool User’'s Guide
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Property Control Type: Options
Depth offset Number: Set depth offset value.
Default = 1
Skip zero opacity | Boolean: Choose True to skip zero opacity or Falseto use
Zero opacity.
Default = True
Texture Boolean: Set texture interpolation type.
interpolation « Nearest neighbor
* Bilinear

Default = Nearest neighbor

Table C-35: Image Plane Properties (Continued)
Launch ilmage

Launch ilmage has no configurable properties other than Name and Description.

iTool User's Guide Image Plane Properties
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Appendix D

Visualization

Properties

This appendix describes the following visualization properties of the IDL Intelligent Tools
interface found in the Visualization Browser of each iTool:

Introduction to Visualization Properties .. 460
The Visualization Browser ............ 461
Window Properties .................. 462
View Properties . .................... 466
Visualization Layer Properties ......... 468
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Data Space Properties. ...............
Visualization Type Properties..........
2D Annotation Layer Properties
Legend Properties...................

459
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Introduction to Visualization Properties

The IDL iTools comprise seven distinct tools: ilmage, iPlot, iSurface, iContour,
iVolume, iMap, and iVector. Each tool has a specific set of functions related to the
type of datait is designed to use. In addition to these specific tasks, al tools have a
number of functionsin common.

This appendix describes those functions that all iTools have in common; for
information about the functions unique to the individua iTools, refer to

e Chapter 11, “Working with Images’

e Chapter 12, “Working with Surfaces’
e Chapter 13, “Working with Contours’
e Chapter 14, “Working with Plots”

e Chapter 15, “Working with Volumes’
e Chapter 16, “Working with Maps’

e Chapter 17, “Working with Vectors’

This appendix describes the properties common to various i Tool visualizations. The
tables below describe both the graphical user interface presented by the Visualization
Browser and the programmatic interface used by the iTools Procedural Interface.

Introduction to Visualization Properties iTool User’'s Guide
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The Visualization Browser

The Visualization Browser provides a hierarchical tree view of all objects displayed
in the iTool window. The Visualization Browser is used to select objects and to
display the property sheets for selected objects. See “The iTool Visualization
Browser” on page 94 for details on how to display and use the Visualization Browser.

The Visualization Browser displays alist of the contents of the iTool window in the
left pane. The property sheet for the object currently selected in the left pane can be
displayed in the right pane of the Visualization Browser window by clicking on the
small arrows to the top-right of the left pane and top-left of the right pane (in the
middle if both are displayed). For example, to display the properties of the current
window, select Window in the left pane of the Visualization Browser as shown in the
following figure.

iTool User’s Guide The Visualization Browser
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=iindow Properties

#ll IDL iImage: Yisualization Browser . ;Iglll
E|.W'Indow—f Companent 1
20 View_t [|Zoom on Resize |False
E||E| ‘izualization Layer window width 857
- DataSpace “wfindow height 857
Image Drag quality High

LE e
- [F] Annotation Layer

Figure D-7: The Visualization Browser with Window Properties Displayed

These properties control the display of the iTool window. For each property, the type
of control and the values that can be assigned are listed, along with the property
identifier and allowed values for use by the iTools Procedural Interface. For a

Window Properties iTool User’'s Guide
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description of how a particular control is used, refer to Appendix B, “Property

Controls’.

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Zoom on Resize

Boolean: Zoom
visualization upon
resize of window?
Choose True or

False. Default = False

ZOOM_ON_RESIZE

0 (False)
1 (True)

Window Width

Number: Width of the
current i Tool window
in pixels. Edit the
number to change the
value. Default = 640

Note - The minimum
width of the window
correlatesto thewidth
of the menubar.

VIRTUAL_WIDTH

Integer

Window Height

Number: Height of
the current i Tool
window in pixels.
Edit the number to
change the value.
Default =512

VIRTUAL_HEIGHT

Integer

iTool User’s Guide
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Window Properties



464 Appendix D: Visualization Properties
Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Drag Quality String: Drag quality DRAG_QUALITY 0 (Low)
to de_zfinethe level of 1 (Medium)
detail shown when a _
2 (High)

visualizationis
translated, scaled,
zoomed, or otherwise
moved by mouse.
Choose High,
Medium, or L ow.
Default = High.

Automatic Window
Resize

Boolean: Resize the
window
automatically?
Choose True or
False.

AUTO_RESIZE

0 (Do not resize
window
automaticaly)

1 (Resize window
automatically)

Table D-36: iTool Window Properties (Continued)

All property sheets displayed in the Visualization Browser, with the exception of the
Window property sheet displayed above, include the Name, Description, and Show
properties described in the following table:

Interface:

Control Type:

API:

API:

Property Name Values Property Identifier Allowed Values
Name String: Name NAME String
assigned to this view.
Edit thetext to change
the name.

Window Properties

Table D-37: Name and Description Properties

iTool User’s Guide
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Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Description String: Description of | DESCRIPTION String
thisview. Edit thetext
to change the
description.
Show Boolean: Show this HIDE 0 (Hidden)
view?Choose Trueor 1 (Shown)

False. Default = True

iTool User’s Guide
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Slew Properties

Each iTool window contains at least one view. If multiple views have been created
from the Window Layout dialog, each view will be listed separately.

<A IDL iSurface: Visualization Browser

Wiew 1 » Mame Wi 1
+-0 Visualization Layer Diescription Wiew

& Annatation Layer Show True
Layout pogition 1
Stretch to fit False
* margin 0.285
' margin 0.z
Zoom factor 1

Background color |[](255.255.255)

igw

Figure D-8: Visualization Browser with View Properties Displayed
These properties control the display of the view or views contained in the i Tool

window. For each property, the type of control and the valuesthat can be assigned are
listed, along with the property identifier and allowed values for use by the iTools

View Properties iTool User’'s Guide
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Procedural Interface. For a description of how a particular control is used, refer to
Appendix B, “Property Controls”

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Layout Position Displaysthecurrently | LAYOUT_POSITIO | Integer
selected layout view | N

Stretch to Fit Boolean: Stretch STRETCH_TO _FIT | O (Do not stretch
visualization layer to visualization layer to
fit window? Choose fit window--default)
Trueor False. 1 (Stretch
Default = False visualization layer to

fit window)

X margin Number: Set MARGIN_2D X Floating point from
horizontal margin 0.0t00.49
size. Validrange=0.0
to 0.49.

Y margin Number: Set verticalk | MARGIN_2D_Y Floating point from
margin size. Valid 0.0t00.49
range = 0.0 to 0.49.

Zoom Factor Number: Increaseor | CURRENT_ZOOM Floating point

decrease
magnification of the
view by thisfactor.

Edit the number to
change the value.
Default =1
Background color Coalor: Setsthe COLOR 3D integer array of
background color of the form:
the contained [R, G, B]
Visualization Layer.
Default = [255, Each color value may

255, 255] (white)

range from O to 255.

iTool User’s Guide
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Slsualization Layer Properties

The Visualization Layer contains the data space and, for three-dimensional objects,
the lights, associated with avisualization.

M| IDL iSurface: Visualization Browser E|[E|PZ|
= M window 1 Wizualization Layer
=[] Wiew 1 14 Mame Wizualization Layer
Yisualization Layer Diescription Visualization Layer
= DataSpace Show True
+ % iurface Background color |[](255.255.255)
+-E hwes
T Tranzparent Falze
+- 4 Lights —
[§ Annatation Layer Projection Orthogenal

Depth cue bright |0
Depth cue dim 0

Vizualization Layer

Figure D-9: Visualization Browser with Visualization Layer Properties Displayed
These properties control the visualization of the data space. For each property, the

type of control and the values that can be assigned are listed, along with the property
identifier and allowed values for use by the iTools Procedural Interface. For a

Visualization Layer Properties iTool User’'s Guide


[ /Dest /IT_VISLAYER_PROPS /DEST

../com.rsi.idl.doc.core/Using_the_iTools_Procedural_Interface.html

Appendix D: Visualization Properties

469

description of how a particular control is used, refer to Appendix B, “Property

Controls’.

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Background Color Color: Visualization | COLOR 3D integer array of
layer background the form:
color. Transparent [R, G, B]
must be set to False.

Click to choose from Each color value may
the default color range from O to 255.
palette, or specify

RGB values. Default

=[255, 255, 255]

(white)

Transparent Boolean: Make TRANSPARENT 0 (Do not make
visualization layer visualization layer
transparent? Choose transparent)

Trueor False. 1 (Make visualization
Default = True

layer transparent)

iTool User’s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Projection

String List: Projection
method for displaying
the visualization
layer. Select amethod
from the list. Choose
from these values:

e Orthogonal:
Orthographic
projection
(objects are
projected onto the
visualization
layer along lines
perpendicular to
the view plane)

» Pergpective:
Objectsare
projected onto the
visualization
layer along
perspective lines
that convergein
the distance.

Default =
Orthogonal

_PROJECTION

0 (Orthogonal --
default)

1 (Perspective)

Table D-39: Visualization Layer Properties (Continued)

Visualization Layer Properties
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Depth cue bright

Number: Thedistance
of the near Z plane
used for depth cueing.
Objects closer than
this distance will be
painted in their
normal color. Objects
further than this
distance will fadeinto
the background.

DEPTHCUE_BRIGH
T

Floating point

Depth cue dim

Number: Thedistance
of thefar Z plane used
for depth cueing.
Objects further than
this distance will be
painted in the
background color.
Setting Depth cue
bright and Depth cue
dim to the same value
will disable depth
cueing.

DEPTHCUE_DIM

Floating point

Table D-39: Visualization Layer Properties (Continued)
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Sata Space Properties

The data space contains the data type(s) displayed within the visualization, plus the
axes associated with the data. It is a transparent-walled bounding box by default.
When the data space walls are not transparent, some display artifacts may be visible
in certain situations. See “Rendering Objects at Data Space Depth” on page 481 for
more information.

# IDL iImage: Yisualization Browser ;Iglll
E|.W'Indow—f Diata Space
-0 Wiew 1 M ame [rata Space
= 1 Wisualization Layer Diescription [rata Space
E@ Data Space BT True
I?--.lama%ea[amae[s Isatropic scaling Autonatic
L | Aues Anisotiopic 2D scale |1
...... T Annotation Layer Anisotropic 3D seale |07
Map projection Mo projection [click to edit]
. mirimum 0
# masimum 600
' ki 0
' masimum 600

Automatic ¥ range True

Automatic ' range True

* log Falze

' log Falze

Z log Falze

Calar 0.0

Line style Mo line
Thickness 1

Fill background True

Fill color []1255.255.200)
Transparency 100

|D ata Space

Figure D-10: Visualization Browser with Data Space Properties Displayed

These properties control the visualization of the data space. For each property, the
type of control and the values that can be assigned are listed, along with the property
identifier and allowed values for use by the iTools Procedural Interface. For a
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description of how a particular control is used, refer to Appendix B, “Property

iTool User's Guide Data Space Properties
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Controls’.
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Isotropic scaling

Scaling method.
Select amethod from
the list. Choose
between these values;

e Automatic:
automatic scaling

 |sotropic:
isotropic scaling

e Anistropic:
anistropic scaling

Default = Automatic

Note - If this property
is set to Automatic,
then:

1. If any visudization
within the dataspace
has its | sotropic
scaling property setto
True, the dataspace
will be automatically
set to isotropic, and
the Anisotropic
2D/3D scale
properties will be
desensitized.

2. If none of the
visualizations are
isotropic, the
dataspace will be
automatically set to
anisotropic, and the
appropriate
Anisotropic scale
property will be
sensitized for either
2D or 3D data.

SCALE_ISOTROPIC

0 (Automatic--
default)

1 (Isotropic)
2 (Anistropic)

iTool User’s Guide
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Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values

Anistropic 2D scale Presentation scale ANISOTROPIC_SC | Floating point
factor appliedalongY | ALE 2D
axis

Anistropic 3D scale Presentation scale ANISOTROPIC_SC | Floating point
factor appliedalongZ | ALE 3D
axis

Map projection Default = No None None
projection (click to
edit)

X Minimum Number: Minimum X_MINIMUM Floating point
value for X
coordinate of data set.

X Maximum Number: Maximum X_MAXIMUM Floating point
value for X
coordinate of data set.

Y Minimum Number: Minimum Y_MINIMUM Floating point
valuefor Y
coordinate of data set.

Y Maximum Number: Maximum Y_MAXIMUM Floating point
valuefor Y
coordinate of data set.

Z Minimum Number: Minimum Z MINIMUM Floating point
valuefor Z coordinate
of 3-D data set.

Z Maximum Number: Maximum Z MAXIMUM Floating point

valuefor Z coordinate
of 3-D data set.

Data Space Properties

Table D-40: Data Space Properties (Continued)
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Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values

Automatic X range Boolean: X_AUTO _UPDATE | 0 (Donot
Automatically automatically update)
updates the range of 1 (Automatically
X values. Choose update—default)
Trueor False.
Default = True

Automatic Y range Boolean: Y_AUTO _UPDATE | 0 (Do not
Automatically automatically update)
updates the range of 1 (Automatically
Y values. Choose update--default)
Trueor False.
Default = True

Automatic Z range Boolean: Z AUTO UPDATE | 0(Do not
Automatically automatically update)
updatesthe range of Z

values. Choose True
or False. Default =
True

1 (Automatically
update--default)

X log Boolean: Determines | XLOG 0 (Linear--default)
X axis type. Choose 1 (Logarithmic)
True (logarithmic) or
False(linear). Default
= False.

Y log Boolean: Determines | YLOG 0 (Linear--default)
Y axistype. Choose 1 (Logarithmic)
True (logarithmic) or
False(linear). Default
= False.

Z log Boolean: Determines | ZLOG 0 (Linear--default)

Z axistype. Choose
True (logarithmic) or
False(linear). Default
= False.

1 (Logarithmic)

iTool User’s Guide

Table D-40: Data Space Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Color

Color: Data space
bounding box border
color. Border Style
must not be No line.
Click to choose from
the default color
palette, or specify
RGB values. Default
=[0,0,0] (black)

COLOR

3D integer array of
the form:

[R, G, B]

Each color value may
range from O to 255.

Data Space Properties

Table D-40: Data Space Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Linestyle

iTool User’s Guide

Line Style: Data set
bounding box border
line style. Select a
line style from the
list. Default = No line

LINESTYLE

Aninteger value
specifying a
predefined line style,
or atwo-element
vector specifying a
stippling pattern.
The predefined line
styles are:

0 (Salid line--the
default)

1 (Dotted)

2 (Dashed)

3 (Dash dot)

4 (Dash dot dot dot)
5 (Long dash)

6 (No line drawn)

To define your own
stippling pattern,
specify atwo-element
vector [repeat,
bitmask], where
repeat indicates the
number of times
consecutive runs of
I'sor O'sinthe
bitmask should be
repeated. (That is, if
three consecutive 0's
appear in the bitmask
and the value of
repeat is 2, theline
will have six
consecutive bits
turned off.) The value
of repeat must bein
the range 1 <= repeat
<= 255.

FEBIRBER friqeaidss

which pixelsare

Aranm and wwhircrh aroa
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Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Thickness Line Thickness: Data | THICK A floating-point value
set bounding box between 1.0 (the
border line thickness. default) and 10.0.

Select a thickness
from the list. Default

=1.

Fill Background Boolean: Fills data FILL_BACKGROUN | 0 (Do not fill
space background D background)
with background 1 (Fill background--
color. Choose Trueor default)
False. Default = True

Fill Color Color: Data space FILL_COLOR 3D integer array of
background color. Fill the form:
Background must be R, G, B]

setto True. Click to
choose from the Each color value may
default color palette, range from O to 255.
or specify RGB
values. Default =
[255, 255, 200]
(cream)

Table D-40: Data Space Properties (Continued)

Data Space Properties iTool User’'s Guide



Appendix D: Visualization Properties

481

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Transparency

Number:
Transparency of data
space background
from 0% to 100%.
Fill Background must
be set to True. Move
slider to select a new
percentage. Default =
100

TRANSPARENCY

Integer from O to 100.

Z value

Number: Z value of
plane on which to
project. Edit the
number to change the
value.

ZVALUE

Floating point value

Rendering Objects at Data Space Depth

Table D-40: Data Space Properties (Continued)

The depth buffer is arecord of the depth at which each pixel of a graphic primitiveis
rendered on a graphics device. Thisistypically used to control the visual positioning
of objectsin front or behind other objects. (See “Controlling the Depth of Objectsin
aView” (Chapter 2, Object Programming) for more information on depth buffers.)

Data space walls are polygon objects that are transparent by default. In unusual
circumstances when the walls are not transparent, and when another object is drawn
in the same plane, display artifacts may be visible when the objects are transformed.
This results from the normal competition between z-buffer and polygon rasterization
operations. To avoid any display artifacts, reposition the object so that it is not in the
same plane as the data space wall, or make the wall completely transparent.

iTool User’s Guide
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Visualization Type Properties

There are many types of visualizations that can be displayed in the six iTools. Each
datatype has its own property sheet, which can be displayed in the Visualization
Browser. For more information, see:

“Image”’ on page 483

“Plot” on page 488

“Plot 3D” on page 496
“Surface” on page 502
“Contour” on page 512
“Vector” on page 523
“Volume” on page 531
“Isosurface” on page 540
“Interval Volume” on page 548
“Image Plane” on page 556
“Colorbar” on page 560
“Histogram” on page 568
“Axes’ on page 576

“Lights’” on page 600
“Polygonal ROI” on page 606

“IDL Graphics Objects’ on page 612

“Map Grid” on page 613
“ShapePolygon” on page 623
“ShapePolyline” on page 630
“ShapePoint” on page 634
“Streamlines’ on page 636

Visualization Type Properties

iTool User’s Guide
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Figure D-11: Visualization Browser with Image Properties Displayed

483

These properties control image object visualizations. For each property, the type of

control and the values that can be assigned are listed, along with the property
identifier and allowed values for use by the iTools Procedural Interface. For a

iTool User’s Guide

Image
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description of how a particular control is used, refer to Appendix B, “Property
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Interface:

Control Type:

API:

API:

Property Name Values Property Identifier Allowed Values
Image Palette User Defined: By None None
selecting Edit
Color — Table Edit
access the color table
to manipulate color
values
Interpolation String List: Method INTERPOLATE 0 (Nearest neighbor)
used for interpolating 1 (Bilinear)

theimage. Select a
method from the list.
Choose from these
values:

* Nearest
Neighbor: Assign
the value of the
nearest pixel to
the pixel in the
output image.
Fastest method,
but may cause
jagged edges.

« Bilinear: Createa
weighted average
based on the
nearness and
brightness of the
closest four
pixels, and assign
that value to the
pixel intheoutput
image.

Default = Nearest
Neighbor

iTool User’s Guide

Table D-41: Image Properties

Image
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Z value

Number: Z value of
plane onto which to
project the image.
Edit the number to
change the value.

Note - If the Z value
iszero then theimage
visualizationis
considered to be 2D.
If the Z valueis
nonzero, then the
image visualization is
considered to be 3D,
and the dataspace
associated with this
image will be
automatically
switched to 3D.

Default =0

ZVALUE

Floating point

Grid units

String List: Set grid
units type. Choose
from:

* Not applicable
e Meters
» Degrees

Default = Not
applicable

GRID_UNITS

0 (Not applicable--
default)

1 (Meters)
2 (Degrees)

Pixel size ()

Number: Pixel size
for x value.

Default =1

PIXEL_XSIZE

Floating point

Image

Table D-41: Image Properties (Continued)
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Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Pixel size (y) Number: Pixel size PIXEL_YSIZE Floating point
fory value.
Default = 1
Origin (x) Number: Origin point | XORIGIN Floating point
for x value.
Default=0
Origin (y) Number: Origin point | YORIGIN Floating point
fory value.
Default=0
Unit label String: Thelabel for | GEOMETRY_UNIT_ | String
image pixel data LABEL
units.
Image transparency Number: TRANSPARENCY Integer value from 0
Transparency of the to 100.

image, 0% - 100%.
Move the slider to
change the value.
Default =0 (no
transparency)

Note - The
transparency is
changed by adding an
a pha channel to the
image. If your image
has an apha channel
then the Transparency
property isignored.

iTool User’s Guide

Table D-41: Image Properties (Continued)
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Figure D-12: Visualization Browser with Plot Properties Displayed

These properties control plot object visualizations. For each property, the type of
control and the values that can be assigned are listed, along with the property
identifier and allowed values for use by the iTools Procedural Interface. For a

Plot iTool User’s Guide
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description of how a particular control is used, refer to Appendix B, “Property

Controls’.

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Vertex Colors Color
Table

gl Palette Editor
]

User Defined: By
selecting Edit

Color — Table Edit
access the color table
to manipulate plot
color values

=

(L0, O]
(RGEAL(D 0 0.0

2o 7 2
Calor Space | Fed Green Blue -
Edit Mode |Freehand =
Ramp I Pasterize: Inwert I
Smoath I Rewerse Dup\icatel

Load Predefined

BB B A
Vv W W ¥ Diplay
V W M ¥ bodiy

oK I Cancel

None

None

Plot transparency

Number: Percent
transparency of plot.
Movesdlider to change

Default =0

TRANSPARENCY

Integer from O to 100.

iTool User’s Guide

Table D-42: Plot Properties

Plot
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Coalor Color: Color forthe | COLOR 3D integer array of
plot line. Click to the form:
choose from the R, G, B]
default color palette, t
or specify RGB Each color value may
values. Default = range from O to 255.
[0,0,0] (black)
Table D-42: Plot Properties (Continued)
Plot iTool User's Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Line style

iTool User’s Guide

Line Style: Style for
the plot line. Select a
style from the list.
Default =

(solid
line)

LINESTYLE

Aninteger value
specifying a
predefined line style,
or atwo-element
vector specifying a
stippling pattern.
The predefined line
styles are:

0 (Salid line--the
default)

1 (Dotted)

2 (Dashed)

3 (Dash dot)

4 (Dash dot dot dot)
5 (Long dash)

6 (No line drawn)

To define your own
stippling pattern,
specify atwo-element
vector [repeat,
bitmask], where
repeat indicates the
number of times
consecutive runs of
I'sor O'sinthe
bitmask should be
repeated. (That is, if
three consecutive 0's
appear in the bitmask
and the value of
repeat is 2, theline
will have six
consecutive bits
turned off.) The value
of repeat must bein
the range 1 <= repeat
<= 255.

The bitmask indicatBot
which pixelsare

Aranm and wwhircrh aroa
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Thickness

Line Thickness:
Thicknessfor the plot
line. Select a
thickness from the
list. Default = 1

THICK

A floating-point value
between 1.0 (the
default) and 10.0.

Minimum value

Number: Minimum
valuetoincludeinthe
plot. Edit the number
to change the value.

MIN_VALUE

Floating point value

Maximum value

Number: Maximum
valueto display in the
plot. Edit the number
to change the value.

MAX_VALUE

Floating point value

Histogram plot

Boolean: Display plot
as a histogram?
Choose True or

False. Default = False

HISTOGRAM

0 (Do not display)
1 (Display)

Points to average

Number: Number of
points to average
when drawing the
plot. Edit to change
the value. Default = 1

NSUM

Integer

Polar plot

Boolean: Display plot
asapolar plot?
Choose True or

False. Default = False

POLAR

0 (Do not display)
1 (Display)

Fill plot

Boolean: Fill between
plot lines? Choose
Trueor False.
Default = False

FILL_BACKGROUN
D

0 (Do not fill)
1 (Fill)

Plot

Table D-42: Plot Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Fill level

Number: Level at
which to begin the
plot fill. Edit the
number to change the
value. Default = 0

FILL_LEVEL

Floating point value

Fill color

Color: Calor for the
plot fill. Fill
transparency must be
less than 100%. Click
to choose from the
default color palette,
or specify RGB
values. Default =
[128, 128, 128]

FILL_COLOR

3D integer array of
the form:

[R, G, B]

Each color value may
range from O to 255.

Fill transparency

Number:
Transparency of the
plot fill from 0% to
100%. Move the
dlider to change the
value. Default = 0

FILL_TRANSPARE
NCY

Integer from 0 to 100.

ZVALUE

Number: Z value of
plane on which to
project the plot. Edit
the number to change
the value.

Z vaue

Floating point value

iTool User’s Guide

Table D-42: Plot Properties (Continued)
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Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Symbol Symbol: Symbol to SYM_INDEX 0 (No symbol)
appear at regular 1 (Plussign)
intervals on the plot ik
line. Choose asymbol 2 (Asterisk)
from the list. Default 3 (Period)
= No symbol 4 (Diamond)
5 (Triangle)
6 (Square)
7(X)
8 (Right arrowhead)
9 (Left arrowhead)
Symbol size Number: Factor from | SYM_SIZE Floating point
0 - 1 determining the between 0 and 1.
size of the selected
symbol. Move dlider
to change the size.
Default=0.2
Use default color Boolean: Activate USE DEFAULT_CO | 0 (Do not activate
Symbol color LOR symbol color
property. Choose property)
Trueor fal S 1 (Activate symbol
Default = False color property)
Symbol color Color: Color for the SYM_COLOR 3D integer array of
selected symbol. the form:
Click to choose from [R, G, B]
the default color ’ o ’ or vl
palette, or specify Each color value may
RGB values. Default range from 0 to 255.
=1[0,0,0] (black)
Table D-42: Plot Properties (Continued)
Plot iTool User's Guide
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Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Symbol thickness Number: Line SYM_THICK A floating-point value
thicknessfrom 1 - 9.9 between 1.0 (the
for the selected default) and 9.9.
symbol. Move dlider
to change the
thickness. Default =
1.

Symbol increment Number: Interval at SYM_INCREMENT | Integer

which symbols will
be displayed on the
plot line. Influenced
by Number of points
to average (listed
previously). Edit to
change the value.
Default =1

iTool User’s Guide

Table D-42: Plot Properties (Continued)
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Figure D-13: Visualization Browser with 3D Plot Properties Displayed

These properties control three-dimensional plot object visualizations. For each
property, the type of control and the values that can be assigned are listed, along with
the property identifier and allowed values for use by theiTools Procedural Interface.
For a description of how a particular control is used, refer to Appendix B, “Property
Controls’.

Plot 3D iTool User’s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:

Allowed Values

Vertex color table

User Defined: By
selecting Edit

Color — Table Edit
access the color table
to manipulate plot
color values.

)l Palette Editor

T
|

|p<,v]:[ [
[R.EEALD, 0, 0.0
s LV

Color Space | Red Green Blue -
Edit Mode | Freehand =

Ramp

Posterize Invvart

Smoath Reverse

Load Predefined

Duplicate

A
¥ Display
v Modiy

0K I Cancel

<l >
KU
q A=

None

None

XY Shadow

Boolean: Show XY
shadow? Choose Hide
or Show.

Default = Hide

XY_SHADOW

0 (Hide--default)

1 (Show)

iTool User’s Guide

Table D-43: Plot 3D Properties
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Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values

Y Z Shadow Boolean: Show YZ YZ_SHADOW 0 (Hide--default)
shadow? Choose Hide 1 (Show)
or Show.
Default = Hide

XZ Shadow Boolean: Show XZ XZ_SHADOW 0 (Hide--defauilt)
shadow? ChooseHide 1 (Show)
or Show.
Default = Hide

Transparency Number: Percent TRANSPARENCY Integer from O to 100.
transparency. Move
dlider to change value.
Default =0

Color Color: Calor for the COLOR 3D integer array of

plot line. Click to
choose from the
default color palette,
or specify RGB
values. Default =
[0,0,0] (black)

the form:
[R, G, B]

Each color value may
range from 0 to 255.

Plot 3D

Table D-43: Plot 3D Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Line style

iTool User’s Guide

Line Style: Style for
the plot line. Select a
style from the list.
Default =

(solid
line)

LINESTYLE

Aninteger value
specifying a
predefined line style,
or atwo-element
vector specifying a
stippling pattern.
The predefined line
styles are:

0 (Salid line--the
default)

1 (Dotted)

2 (Dashed)

3 (Dash dot)

4 (Dash dot dot dot)
5 (Long dash)

6 (No line drawn)

To define your own
stippling pattern,
specify atwo-element
vector [repeat,
bitmask], where
repeat indicates the
number of times
consecutive runs of
I'sor O'sinthe
bitmask should be
repeated. (That is, if
three consecutive 0's
appear in the bitmask
and the value of
repeat is 2, theline
will have six
consecutive bits
turned off.) The value
of repeat must bein
the range 1 <= repeat
<= 255.

The bitmask indft&iedP
which pixelsare

Aranm and wwhircrh aroa
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Thickness Line Thickness: THICK A floating-point value
Thicknessfor the plot between 1.0 (the
line. Select a default) and 10.0.
thickness from the
list. Default = 1
Shading String List: Shading | SHADING 0 (Flat)
method. Select a . 1 (Gouraud)
method from the list.
Choose between these
values:
« Flat: Flat shading
» Gouraud:
Gouraud shading
Default = Flat
Symbol Symbol: Symbol to SYM_INDEX 0 (No symbal)
appear at regular 1 (Plussign)
intervals on the plot _
line. Choose asymbol 2 (Asterisk)
from thelist. Default 3 (Period)
= No symbol 4 (Diamond)
5 (Triangle)
6 (Square)
7(X)
8 (Right arrowhead)
9 (Left arrowhead)
Symbol size Number: Factor from | SYM_SIZE Floating point

0 - 1 determining the
size of the selected
symbol. Move slider
to change the size.
Default=0.2

between 0 and 1.

Plot 3D

Table D-43: Plot 3D Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Use default color

Boolean: Activate
Symbol color
property. Choose
Trueor False.
Default = False

USE_DEFAULT_CO
LOR

0 (Do not activate
symbol color
property)

1 (Activate symbol
color property)

Symbol color

Color: Color for the
selected symbol.
Click to choose from
the default color
palette, or specify
RGB values. Default
=10,0,0] (black)

SYM_COLOR

3D integer array of
the form:

[R, G, B]

Each color value may
range from 0 to 255.

Symbol thickness

Number: Line
thicknessfrom 1 - 9.9
for the selected
symbol. Move dlider
to change the
thickness. Default =
1.

SYM_THICK

A floating-point value
between 1.0 (the
default) and 9.9.

Symbol increment

Number: Interval at
which symbols will
be displayed on the
plot line. Influenced
by Number of points
to average (above).
Edit to change the
value. Default = 1

SYM_INCREMENT

Integer

iTool User’s Guide

Table D-43: Plot 3D Properties (Continued)
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Figure D-14: Visualization Browser with Surface Properties Displayed

These properties control surface object visualizations. For each property, the type of
control and the values that can be assigned are listed, along with the property
identifier and allowed values for use by the iTools Procedural Interface. For a

Surface iTool User’s Guide
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description of how a particular control is used, refer to Appendix B, “Property

Controls’.

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Color

Color: Color of the
surface visualization.
Click to choose from

COLOR

3D integer array of
the form:

[R, G, B]

the default color h color val
palette, or specify Each color value may
RGB values. Default range from 0 to 255.
=[255,184,0]
(gold)

Use color on bottom | Boolean: Display a USE DEFAULT_CO | 0 (Do not display
color for the bottom LOR color)
of the surface. Choose 1 (Display color)
Trueor False.
Default = False

Transparency Number: Percent TRANSPARENCY Integer between 0 and
transparency. Move 100.
slider to change value.
Default =0

Image palette User Defined: By None None
selecting Edit

Color — Table Edit
access the color table
to manipulate surface
color values.

iTool User’s Guide

Table D-44: Surface Properties
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Bottom color Color: Color to be BOTTOM 3D integer array of
used for the bottom of the form:
the surface. Click to R, G, B]
choose from the
default color palette, Each color value may
or specify RGB range from O to 255.
values. Default =
[255,255,255]
(white)

Minimum value Number: Minimum MIN_VALUE Floating point value
Z-Axisvalue of the
surface plot. Edit the
number to change the
value.

Maximum value Number: Maximum MAX_VALUE Floating point value

Z-Axisvalue of the
surface plot. Edit the
number to change the
value.

Surface

Table D-44: Surface Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Surface style

iTool User’s Guide

String List: Styleused
for rendering the
surface. Select astyle
from thelist. Choose
from these values:

* Points; Data
pointsin the
surface are
rendered as
points.

* Wiremesh: Data
pointsin the
surface are
connected with
lines, forming a
mesh.

* Filled: Data
pointsin the
surface are
connected with
filled quadrangles
or triangles,
forming a solid
surface.

* Ruled XZ: Data
pointsin the
surface are
connected with
horizontal (Z-
direction) lines,
forming agrid.

* Ruled YZ: Data
pointsin the
surface are
connected with
vertical (Y-
direction) lines,
forming agrid.

* Lego: Stacked
histogram-style
plot in which

STYLE

0 (Points)

1 (Wire mesh)

2 (Filled--default)
3 (Ruled X2)

4 (Ruled Y2)

5 (Lego)

6 (Lego filled)

Surface
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Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Fill shading String List: Method SHADING 0 (Flat--default)
used for shading the 1 (Gouraud)
surface polygons.
Select ashading

method from the list.
Choose from these
values:

» Flat: Shades
polygons with a
uniform fill.

» Gouraud:
Interpolates
intensities from
each vertex along
each edge. Then,
when the
polygons are
converted,
interpolates the
shading along
each scan line
from the edge
intensities.
Resultsin amore
naturd
appearance.

Default = Flat

Surface

Table D-44: Surface Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Draw method

String List: Method
used for drawing the
surface. Select a
method from the list.
Choose from these
values;

¢ Quads: Draw a
surface composed
of quadrangles.

e Triangles. Draw
asurface
composed of
triangles.

Default = Quads

USE_TRIANGLES

0 (Quads--default)
1 (Triangles)

iTool User’s Guide

Table D-44: Surface Properties (Continued)
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Visualization Properties

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Line style

Surface

Line Style: Style of
lines used for
constructing the
surface. Select astyle
from thelist. Default

(solid
line)

LINESTYLE

Aninteger value
specifying a
predefined line style,
or atwo-element
vector specifying a
stippling pattern.

The predefined line
styles are:

0 (Salid line--the
default)

1 (Dotted)

2 (Dashed)

3 (Dash dot)

4 (Dash dot dot dot)
5 (Long dash)

6 (No line drawn)

To define your own
stippling pattern,
specify atwo-element
vector [repeat,
bitmask], where
repeat indicates the
number of times
consecutive runs of
I'sor O'sinthe
bitmask should be
repeated. (That is, if
three consecutive 0's
appear in the bitmask
and the value of
repeat is 2, theline
will have six
consecutive bits
turned off.) The value
of repeat must bein
the range 1 <= repeat
<= 255.

The BIPRASSPICH Gatede
which pixelsare

Aranm and wwhicrh ara
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Line thickness Line Thickness: THICK A floating-point value
Thickness of lines between 1.0 (the
used for constructing default) and 10.0.
the surface. Select a
thickness from the
list. Default = 1

Remove hidden lines | Boolean: Hide lines HIDDEN_LINES 0 (Do not hide lines)
that show through the 1 (Hide lines)
surface mesh or grid.
Choose True or
False.
Default = False

Show skirt Boolean: Display the | SHOW_SKIRT 0 (Do not display the
edges of the surface edges of the surface
as afilled skirt? as afilled skirt)
Choose True or 1 (Display the edges
False. of the surface as a
Default = False filled skirt)

Skirt edge height Number: Set bottom | SKIRT Floating point

of displayed skirt to
this height. Edit the
number to change the
value.

Default =0

iTool User’s Guide

Table D-44: Surface Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Texture interpolation

String List: Method
used for interpolating
selected texture map.
Select amethod from
thelist. Choose from
these values:

* Nearest
Neighbor:Assign
the value of the
nearest pixel to
the pixel in the
output image.
Fastest method,
but may cause
jagged edges.

 Bilinear: Createa
weighted average
based on the
nearness and
brightness of the
closest four
pixels, and assign
that value to the
pixel intheoutput
image.

Default = Nearest
Neighbor

TEXTURE_INTERP

0 (Nearest neighbor--
default)

1 (Bilinear)

Surface

Table D-44: Surface Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Texture hires

String List: Method
used for tiling the
selected high-
resolution texture
map. Select atiling
method from the list.
Choose from these
values:

* Notiling: Do not
usetiling
e LOD tiling: Use
level of detail
tiling
e Tiling: Usetiling
Default = No tiling

TEXTURE_HIGHRE
S

0 (No tiling--default)
1 (LOD tiling)
2 (Tiling)

Skip zero opacity

Boolean: Skip zero
opacity for surface?
Choose True or
False.

Default = True

ZERO OPACITY_S
KIP

0 (Do not skip zero
opacity)

1 (Skip zero opacity)

Vertex Color Scale

User Defined: Select
vertex color scale
bottom/top.

None

None

Texture Map Scae

User Defined: Select
texture map scale
bottom/top.

None

None

iTool User’s Guide

Table D-44: Surface Properties (Continued)
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Appendix D: Visualization Properties
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Figure D-15: Visualization Browser with Contour Properties Displayed

These properties control contour object visualizations. For each property, the type of
control and the values that can be assigned are listed, along with the property
identifier and allowed values for use by the iTools Procedural Interface. For a
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description of how a particular control is used, refer to Appendix B, “Property

Controls’.

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Grid units

String List: Select a
unit from the list.
Choose between these
values:

* Not applicable
* Meters
» Degrees

GRID_UNITS

0 (Not applicable)
1 (Meters)
2 (Degrees)

Contour level
properties

User Defined: Click
to edit individual or
al contour level
properties. Click =
and Edit... to display
the Contour Levels
window. See
“Contour Levels
Window” onpage 517
for details.

None

None

Use palette color

Boolean: Use palette
color? Choose True
or False. Default =
False

PAL_COLOR

0 (Do not use palette
color)

1 (Use palette color)

Transparency

Number: Percent
transparency. Move
slider to change value.

Default =0

TRANSPARENCY

Integer between 0 and
100.

iTool User’s Guide

Table D-45: Contour Properties
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Planar Z Value

Number: Z value of
plane on to which to
project contours. Edit
the number to change
the value.

Note - If the Z value
is zero, and the
Projection is Planar,
then the contour
visualizationis
considered to be 2D.
If theZ valueis
nonzero, then the
contour visualization
isconsidered to be
3D, and the dataspace
associated with this
contour will be
automatically
switched to 3D.

Default =0

ZVALUE

Floating point

Number of levels

Number: Number of
contour levelsto
display. Edit the
number to change the
value. Default = 5

N_LEVELS

Integer

Contour

Table D-45: Contour Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Projection

String List: Method of
projection. Select a
method from the list.
Choose from these
values:

e Three-D: Project
inthree
dimensions

e Planar: Project
onto a plane

Default = Planar

PLANAR

0 (Three-D)
1 (Planar--default)

Fill contours

Boolean: Fill space
between contours?
Choose True or

False. Default = False

FILL

0 (Do not fill space
between contours--
default)

1 (Fill space between
contours)

Shading

String List: Shading
method. Select a
method from the list.
Choose between these
values:

 Flat: Flat shading

» Gouraud:
Gouraud shading

Default = Flat

SHADING

0 (Flat--default)
1 (Gouraud)

Minimum value

Number: Minimum
valueto display inthe
contour. Edit number
to change value. No
default value.

MIN_VALUE

Floating point value

iTool User’s Guide

Table D-45: Contour Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Maximum value Number: Maximum MAX_VALUE Floating point value
valueto display in the
contour. Edit number
to change value. No
default value.

Downhill ticks Boolean: Show DOWNHILL 0 (Hide downhill
downhill ticks? ticks--default)
Choose Hide or . 1 (ShOW downhill
Show. Default = Hide ticks)

Downhill tick interval | Number: Distance TICKINTERVAL Floating point
between downhill tick
marks. Edit number to
change value. Default
=0.2

Downhill tick length | Number: Length of TICKLEN Floating point

downhill tick marks.
Edit number to
change value. Default
=0.2

Contour

Table D-45: Contour Properties (Continued)
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Contour Levels Window
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Figure D-16: Contour Levels Window

The Contour Levels window contains properties that control the contour levels.

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Value

Number: Value of the
contour level. Edit the
number to change the
value. Default comes

from contour data

MY_VALUE

Floating point value

Color

Color: Color for the
contour level. Click to
choose from the
default color palette,
or specify RGB
values. Default =
[0,0,0] (black)

MY_COLOR

3D integer array of
the form:

[R, G, B]

Each color value may
range from 0 to 255.

iTool User’s Guide

Table D-46: Contour Levels Properties
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Line style

Contour

Line Style: Style for
the contour level.
Select astylefromthe
list. Default =

(solid
line)

MY_LINESTYLE

Aninteger value
specifying a
predefined line style,
or atwo-element
vector specifying a
stippling pattern.
The predefined line
styles are:

0 (Salid line--the
default)

1 (Dotted)

2 (Dashed)

3 (Dash dot)

4 (Dash dot dot dot)
5 (Long dash)

6 (No line drawn)

To define your own
stippling pattern,
specify atwo-element
vector [repeat,
bitmask], where
repeat indicates the
number of times
consecutive runs of
I'sor O'sinthe
bitmask should be
repeated. (That is, if
three consecutive 0's
appear in the bitmask
and the value of
repeat is 2, theline
will have six
consecutive bits
turned off.) The value
of repeat must bein
the range 1 <= repeat
<= 255.

The BIRASSPICH Gatese
which pixelsare

Aranm and wwhircrh aroa
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Line thickness

Line Thickness:
Thickness for the
contour level. Select a
thickness from the

MY_THICK

A floating-point value
between 1.0 (the
default) and 10.0.

list. Default = 1
Label String List: Choose MY _LABELLING 0 (None)
the kind of label to 1 (Value)
use for each contour
level. Choose from 2 (Text)
these values: 3 (Symbol)
* None
* Value
e Text
e Symbol
Label interval Number: Distance MY _LABEL_INTER | Floating point
between labelson the | VAL
contour level. Edit
number to change
value. Default=0.4
No label gaps Boolean: Interruptthe | MY_LABEL_NOGA | 0 (False)
contour level for the PS 1 (True)
|abel. Choose Trueor
False. Default = False
Use label color Boolean: Display a MY_USE LABEL_C | 0 (False)
color for thecontour | OLOR 1 (True)

level’s labeal. Choose
Trueor False.
Default = False

Table D-46: Contour Levels Properties (Continued)

iTool User’s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Label color Color: Color forthe | MY_LABEL_COLO | 3D integer array of
contour level |abel. R the form:
Click to choose from R, G, B]
the default color T
palette, or specify Each color value may
RGB values. Default range from 0O to 255.
=10,0,0] (black)
Symbol |abel Symbol: Symbol to MY_LABEL_SYMB | 0 (No symboal)
appear at regular OL 1 (Plussign)
intervals on the .
contour level. Choose 2 (Asterisk)
asymbol from the 3 (Period)
list. Default = No 4 (Diamond)
symbol 5 (Triangle)
6 (Square)
7(X)
8 (Arrowhead)
Symbol size Number: Factor from | MY_SYMBOL_SIZE | Floating point value
0 - 1 determining the fromOto 1.
size of the selected
symbol. Move slider
to change the size.
Default=0.2
Text |abel String: Text that MY _LABEL_TEXT | String

|abels the contour
object in the legend.
Edit string to change
value. Default = none

Contour

Table D-46: Contour Levels Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Tick format code

String: Text that
defines the tick
format. Edit string to
change format. You
can edit thisvalue
only if Tick Format
issettoUse Tick
Format Code.
Default = none

TICKFORMAT

String

Tick format

String List: Choose a
format code or time
interval to use for
each tick interval.
Choose from these
values:

* None

* UseTick Format
Code

* Filled Fixed
Width Integer

e Freeform Integer
or Float

e FHoatwith2or4
decimal places

» Exponentia with
2 or 4 decimal
places

e Date(13
formats)

« Time(11
formats)
Default = None

TICK_DEFINEDFO
RMAT

0 (None)

1 (Usetick format
code)

2 (Filled fixed-width
integer)

3 (Freeforminteger or
float)

4 (Float with two or
four decimal places)

5 (Exponential with
two or four decimal
places)

6 (Date)

7 (Time)

iTool User’s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Text font String List: Font used | FONT_INDEX 0 (Helvetica--default)
for label text. $e|ect a 1 (Courier)
font from the list. i
Choose from these 2 (Times)
values: 3 (Symbol)
» Helvetica 4 (Hershey)
e Courier
e Times
e Symbol
e Hershey
Default = Helvetica

Text style String List: Styleused | FONT_STYLE 0 (Normal--default)
for label text. S_elect a 1 (Bold)
stylefrom the list. i
Choose from these 2 (Itdlic)
values: 3 (Bold italic)
« Normal
« Bold
 Italic
« Bold italic
Default = Normal

Text font size Number: Font sizein | FONT_SIZE Integer

points for the label
text. Edit the number
to change the size.
Default = 9

Contour

Table D-46: Contour Levels Properties (Continued)
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Vector

Figure D-17: Visualization Browser with Vector Properties Displayed
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These properties control vector visualizations. For each property, the type of control
and the values that can be assigned are listed, along with the property identifier and
allowed values for use by the iTools Procedural Interface. For a description of how a

particular control is used, refer to Appendix B, “Property Controls’.
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Grid units

String List: Set grid
units type. Choose
from:

* Not applicable
* Meters
» Degrees

Default = Not
applicable

GRID_UNITS

0 (Not applicable--
default)

1 (Meters)
2 (Degrees)

Vector style

String List: Set vector
style type. Choose
between these values:

e Arrows
* Wind barbs
Default = Arrows

VECTOR_STYLE

0 (Arrows--default)
1 (Wind barbs)

Length scale

Number: Length.
Enter value.

Default =1

LENGTH_SCALE

Floating point

Head size

Number: Head size.
Enter value.

Default =1

HEAD_SIZE

Floating point

Arrow style

String List: Set arrow
style type. Choose
between these values:

* Lines
e Filled
Default = Filled

ARROW_STYLE

0 (Lines)
1 (Filled--default)

Vector

Table D-47: Vector Properties
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Proportional heads

Boolean: Make arrow

HEAD_PROPORTIO

0 (Do not make arrow

heads proportional ? NAL heads proportional)

Choose True or 1 (Make arrow heads

False. Default = False proportional)
Arrowhead angle Number: Arrovhead | HEAD_ANGLE Floating point

angle value. Enter

value.

Default =30
Arrowhead Number: Arrowvhead | HEAD_INDENT Floating point
indentation indentation value.

Enter value.
Default=0.4

Arrow thickness

Number: Arrow
thickness level.

ARROW_THICK

A floating-point value
between 1.0 (the

Choose value 1 default) and 10.0.
through 10.
Default = 2
Line thickness Number: Line THICK A floating-point value
thickness level. between 1.0 (the
Choose value 1 default) and 10.0.
through 10.
Default = 1

Datalocation

String List: Select
location along arrow
for data. Choose Tail,
Center, or Head.
Default = Center

DATA_LOCATION

0 (Talil)
1 (Center--default)
2 (Head)
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Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Automatic color String List: Select AUTO_COLOR 0 (None)
color setting. Choose 1 (Magnitude--
None, M agnitude, or default)
Direction. Default = L
Magnitude 2 (Direction)
Coalor Color: Color for COLOR 3D integer array of
arrows. Click to the form:
choose from the R, G, B]
default color palette, T
or specify RGB Each color value may
values. Default = range from O to 255.
[0,0,0] (black)
Table D-47: Vector Properties (Continued)
Vector iTool User's Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:

Allowed Values

Color paette

Color: By selecting
Edit color

table — Edit access
the color table to
mani pul ate vector
color values

Palette Editor

-

pw 18 17
[HGEA [as 0. 32.-

o
Color Space | Red Green Blue -
Edit Mode | Freehand vl

Ramp Posterize Irveert

Smooth Reverse | Duplicate

ILUad Fredefined. bt

R G B A
I W W [ Display
F F F T Modiy

0K Cancel

Note - To edit the
opacity only in the
editor, uncheck the R,
G, and B boxesin
both the M odify and
Display rows. Edit
the remaining line by
clicking on and
dragging thelinein
the window. Click
OK when finished.

None

None
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Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Transparency Number: Percent TRANSPARENCY Integer from O to 100.
transparency. Move
dlider to change value.
Default = 0
Minimum magnitude | Number: minimum MIN_VALUE Floating point value
magnitude. Enter
value.
Default = None
Maximum magnitude | Number: maximum MAX_VALUE Floating point value
magnitude. Enter
value.
Default = None
Zvaue Number: Z value of ZVALUE Floating point

plane on to which to
project the vector
visualization. Edit the
number to change the
value.

Note - If the Z value
is zero then the vector
visualizationis
considered to be 2D.
If the Z valueis
nonzero, then the
vector visudizationis
considered to be 3D,
and the dataspace
associated with this
vector will be
automatically
switched to 3D.

Default =0

Vector

Table D-47: Vector Properties (Continued)
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Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Automatic Boolean: AUTO_SUBSAMPL | 0 (Do not
subsampling Automatically E automaticaly
subsample the vector subsample)
visualization? Choose 1 (Automatically
Trueor False. subsample)
Default = False
Subsampling method | String List: Set SUBSAMPLE_MET | O (Nearest neighbor--
subsample type. HOD default)
Choose between these 1 (Linear)
values:
* Nearest
neighbor
e Linear
Default = Nearest
neighbor
X subsampling factor | Number: Subsample | X_SUBSAMPLE Integer
factor in the x
direction.
Default = 1
Y subsampling factor | Number: Subsample | Y_SUBSAMPLE Integer
factor inthey
direction.
Default =1
Direction convention | String List: Choose DIRECTION_CONV | 0 (Polar--default)
direction convention. | ENTION 1 (Meteorological)

Select Polar,

M eteorological, or
Wind azimuths.
Default = Polar
(counterclockwise
from X axis)

2 (Wind azimuths)
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Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Missing point symbol | Symbol: Symbol tobe | SYM_INDEX 0 (No symbol)
used for missing 1 (Plussign)
points. Choose a ik
symbol from the list. 2 (Asterisk)
Default = No symbol 3 (Period)
for arrow _ 4 (Diamond)
visualizations, Points 5 (Trianal
for wind barb (Triangle)
visualization. 6 (Square)
7(X)
8 (Arrowhead)
Symbol size Number: Factor from | SYM_SIZE Floating point
0 - 1 determiningthe between 0 and 1.
size of the selected
symbol. Move dlider
to change the size.
Default=0.2
Use default color Boolean: Activate USE DEFAULT_CO | 0(Do not activate
Symbol color LOR symbol color)
property. Choose 1 (Activate symbol
Trueor False. color)
Default = False

Symbol color

Color: Color for the
selected symbol.
Click to choose from
the default color
palette, or specify
RGB values. Default
=[0,0,0] (black)

SYM_COLOR

3D integer array of
the form:

[R, G, B]

Each color value may
range from O to 255.

Vector

Table D-47: Vector Properties (Continued)
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Figure D-18: Visualization Browser with Volume Properties Displayed

These properties control volume object visualizations. For each property, the type of

control and the values that can be assigned are listed, along with the property

identifier and allowed values for use by the iTools Procedural Interface. For a
description of how a particular control is used, refer to Appendix B, “Property
Controls’.
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Interface:

Control Type:

API:

API:

Property Name Values Property Identifier Allowed Values
Display Scae Set the display scale | None None
for the selected
volume.

Select Display Scale
Bottom/Top — Edit

Data Display Battom, Top Selector

YWolumel ~

™ Link &l
r

1Y

0 232

oK I Cancel

iTool User’s Guide

Table D-48: Volume Properties
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Color & Opacity
Table 0

Color: By selecting
Edit Color — Table
Edit accessthe color
table to manipulate
plot color values

)l Palette Editor

=

|p<,v1:[ 0. 0]
(REEBAL(D, 0O, 0.0

zeon B @ & 1)
Color Space | Red Green Blue -
Edit Mode | Freehand =

Ramp Posterize Irvert

]

Smoath Reverse

Load Predefined

Duplicate

A
¥ Display
W Modiy

0K I Cancel

<l >
KU
q A=

Note - To edit the
opacity only in the
editor, uncheck the R,
G, and B boxesin
both the M odify and
Display rows. Edit
the remaining line by
clicking on and
dragging thelinein
the window. Click
OK when finished.

None

None

Volume

iTool User’s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Color & Opacity
Table1

Color: By selecting
Edit Color — Table
Edit accessthe color
table to manipulate
plot color values.

None

None

Subvolume

String: Edit
SubVolume Extents.

Wolume  Extents

—

Wolume ¥ Extents

R B

Wolume Z Extents

None

None

Auto render

Boolean:
Automatically render
the volume each time
thewindow is
redrawn? Choose
Trueor False.
Default = False

AUTO_RENDER

0 (Do not auto-
render)

1 (Auto-render)

iTool User’s Guide
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Visualization Properties

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Quality

String List: Quality of
the volume. Choose
between these values:

e Low (texture
maps)

e High (volume)
Default = Low

_RENDER_QUALIT
Y

0 (Low--default)
1 (High)

Boundary

String List: Boundary
around the volume.
Choose between these
values:

o Off

e Wireframe

e Solid walls
Default = Solid walls

RENDER_EXTENT
S

0 (Off)
1 (Wire frame)

2 (Solid walls-
defaul)

Boundary
transparency

Number: Percent
transparency of the
boundary around the
volume (wire frame
or solid walls). Move

slider to change value.

Default =90

EXTENTS_TRANSP
ARENCY

Integer from 0 to 100.

Render step X

Number: Stepping
factor through the
voxel matrix in the x
direction.

Default = 1

X_RENDER_STEP

Floating point

Volume

Table D-48: Volume Properties (Continued)
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Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values

Render step Y Number: Stepping Y_RENDER_STEP | Floating point
factor through the
voxel matrix inthey
direction.
Default = 1

Render step Z Number: Stepping Z_RENDER_STEP Floating point
factor through the
voxel matrix inthez
direction.
Default =1

Extents color Color: Color for the COLOR 3D integer array of
volume. Click to the form:
choose from the [R, G, B]
default color palette, h color val
or specify RGB Each color value may
values. range from O to 255.
Default = [0, 0, 0]
(black)

Ambient color Color: Choose from AMBIENT 3D integer array of

default color palette

the form:

or specify RGB [R, G, B]
values, L

Each color value may
Default= (255, range from O to 255.
255, 255] (white)

Composite function String: Choose COMPOSITE_FUNC | 0 (Alpha--default)

composite function. TION 1 (MIP--Maximum
Default = Alpha intensity projection)
Blending 2 (Alpha sum)

3 (Average)
Table D-48: Volume Properties (Continued)
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Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Acceleration hints Boolean: Use HINTS 0 (Disable
acceleration hints? acceleration hints)
Choose Enable or 1 (Enableacceleration
Disable. Default = hints)
Disable
Interpolation String List: Set INTERPOLATE 0 (Nearest neighbor--
interpolation type. default)
Choose between these 1 (Trilinear)
values:
* Nearest
neighbor
e Trilinear
Default = Nearest
neighbor
Use lighting Boolean: Use LIGHTING_MODEL | 0 (Do not use
lighting? Choose lighting)
Trueor False. 1 (Use lighting)
Default = False
Voxel gradient String List: Set voxel | TWO_SIDED 0 (One-sided--
gradient type. Choose default)
between these values: 1 (Two-sided)
¢ One-sided
» Two-sided

Default = One-sided

Volume

Table D-48: Volume Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Update Z Buffer

Boolean: Update Z
Buffer? Choose True
or False.

Default = True

ZBUFFER

0 (Do not update Z
buffer)

1 (Update Z buffer)

Skip zero opacity

Boolean: Skip zero

ZERO_OPACITY_S

0 (Do not skip zero

opacity? ChooseTrue | KIP opacity)
or False. 1 (Skip zero opacity)
Default = True
Table D-48: Volume Properties (Continued)
iTool User's Guide Volume
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£l IDL ivolume: Yisualization Browser

=Ml Window
=+ Wiew 1

(] Data Space

8 Yalume

L
[F|Mame

|zosurface

E||E| Wisualization Layer

Description

Show

+-@0 lsosurface

Caolar

Line style

Thickness

[0 Annotation Layer

Fill background

Fill color

Shading

Tranzparency

Z value

Source color

lzovalue dialog

lzovalue

Mesh quality

Isosurface
Isosurface
True

[ [

Mo line

1
True
(25500
Gouraud

a
a
lzovalue selected [Volume color table)
Select isovalue...

116

100

Figure D-19: Visualization Browser with Isosurface Properties Displayed

These properties control isosurface object visualizations. For each property, the type
of control and the values that can be assigned are listed, along with the property
identifier and allowed values for use by the iTools Procedural Interface. For a

Isosurface
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description of how a particular control is used, refer to Appendix B, “Property
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Controls’.
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Color

Color: Color to be
used for the
isosurfacelinesinthis
visualization. Click to
choose from the
default color palette,
or specify RGB
values.

Default= [0, 0,01
(black)

COLOR

3D integer array of
the form:

[R, G, B]

Each color value may
range from O to 255.

iTool User’s Guide

Table D-49: Isosurface Properties
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Visualization Properties

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Linestyle

Isosurface

Line Style: Style of
the isosurface lines.
Select aline style
from thelist.

Default = No line

LINESTYLE

Aninteger value
specifying a
predefined line style,
or atwo-element
vector specifying a
stippling pattern.
The predefined line
styles are:

0 (Salid line--the
default)

1 (Dotted)

2 (Dashed)

3 (Dash dot)

4 (Dash dot dot dot)
5 (Long dash)

6 (No line drawn)

To define your own
stippling pattern,
specify atwo-element
vector [repeat,
bitmask], where
repeat indicates the
number of times
consecutive runs of
I'sor O'sinthe
bitmask should be
repeated. (That is, if
three consecutive 0's
appear in the bitmask
and the value of
repeat is 2, theline
will have six
consecutive bits
turned off.) The value
of repeat must bein
the range 1 <= repeat
<= 255.

The BIRASSPIC Gatese
which pixelsare

Aranm and wwhicrh ara
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Thickness

Line Thickness:
Thickness of the
isosurface linesin
points. Select a
thickness from the
list.

THICK

A floating-point value
between 1.0 (the
default) and 10.0.

Default = 1

Fill background Boolean: Fill FILL_BACKGROUN | 0 (Do not fill
background? Choose | D background)
Trueor False 1 (Fill background)
Default = True

Fill color Color: Color to fill. FILL_COLOR 3D integer array of
Click to choose from the form:
the default color [R, G, B]
palette, or specify
RGB values. Each color value may

range from 0 to 255.
Default=[255,0,0]
(red)

Shading String List: Shading | SHADING 0 (Flat--default)
method. Select a - 1 (Gouraud)
method from the list.

Choose between these
values:
» Flat: Flat shading
» Gouraud:
Gouraud shading
Default = Flat

Transparency Number: Leve of TRANSPARENCY Integer
transparency.
Default =0

iTool User’s Guide

Table D-49: Isosurface Properties (Continued)
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Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Z vaue Number: Z value of ZVALUE Floating point value

plane on which to
project theisosurface.
Edit the number to
change the value.

Default =0

Source color String List: Choose SOURCE_COLOR (0) Isovalue selected
from the following: (volume color table)

 |sovalueselected (1) User selected (fill
(Volume color color property)
table)

o User selected
(Fill Color
Property)

Default = I sovalue
selected (Volume
color table)

Isovalue dialog String: Edit isovalue. | None None

umnel = l

Lirik All

5.545

100
2 _I

Decimate: % of onginal surface

ok | Cang

Table D-49: Isosurface Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

| sovalue

Number: The value
for the isosurface,
which should bein
the range
[Min(volume data),
Max(volume data)].

_ISOVALUEQO

Floating point value

Mesh quality

Number: The percent
of theisosurfacemesh
to retain. Default is
100.

DECIMATE

Integer

iTool User’s Guide
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In@val Volume

#l/IDL i¥olume: Yisualization Browser

W—i Interval Yolumne
=0 Wiew_1 S M arme Interyal Wolume
E||E| Wisualization Layer Description Interval Walume
= Data Space e True

8 Interval Valume Color oo
Line style Mo line
B Lights Thickness 1

[l Annatation Layer Fill background | True
Fill colar .[255,0,0]
Shading G ouraud
Transparency |0
£ value 0
Source colar |zovalue selected [Molume color table]
lzovalue dislog | Select isovalues. .
lzovalue O s
Isovalue 1 174

Mesh quality 100

Figure D-20: Visualization Browser with Interval Volume Properties Displayed

These properties control interval volume object visualizations. For each property, the
type of control and the values that can be assigned are listed, along with the property
identifier and allowed values for use by the iTools Procedural Interface. For a
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description of how a particular control is used, refer to Appendix B, “Property
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Color

Color: Color to be
used for the interval
volumelinesin this
visualization. Click to
choose from the
default color palette,
or specify RGB
values.

Default= [0, 0,01
(black)

COLOR

3D integer array of
the form:
[R, G, B]

Each color value may
range from O to 255.

iTool User’s Guide

Table D-50: Interval Volume Container Properties
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Visualization Properties

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Linestyle

Interval Volume

Line Style: Style of
the interval volume
lines. Select aline
style from the list.

Default = No line

LINESTYLE

Aninteger value
specifying a
predefined line style,
or atwo-element
vector specifying a
stippling pattern.
The predefined line
styles are:

0 (Salid line--the
default)

1 (Dotted)

2 (Dashed)

3 (Dash dot)

4 (Dash dot dot dot)
5 (Long dash)

6 (No line drawn)

To define your own
stippling pattern,
specify atwo-element
vector [repeat,
bitmask], where
repeat indicates the
number of times
consecutive runs of
I'sor O'sinthe
bitmask should be
repeated. (That is, if
three consecutive 0's
appear in the bitmask
and the value of
repeat is 2, theline
will have six
consecutive bits
turned off.) The value
of repeat must bein
the range 1 <= repeat
<= 255.

The BIRASSPIC Gatese
which pixelsare

Aranm and wwhicrh ara



Appendix D: Visualization Properties

553

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Thickness

Line Thickness:
Thickness of the
interval volume lines
in points. Select a
thickness from the
list.

THICK

A floating-point value
between 1.0 (the
default) and 10.0.

Default = 1

Fill background Boolean: Fill FILL_BACKGROUN | 0 (Do not fill
background? Choose | D background)
Trueor False 1 (Fill background)
Default = True

Fill color Color: Color to fill. FILL_COLOR 3D integer array of
Click to choose from the form:
the default color [R, G, B]
palette, or specify
RGB values. Each color value may

range from 0 to 255.
Default=[255,0,0]
(red)

Shading String List: Shading | SHADING 0 (Flat--default)
method. Select a - 1 (Gouraud)
method from the list.

Choose between these
values:
» Flat: Flat shading
» Gouraud:
Gouraud shading
Default = Flat

Transparency Number: Leve of TRANSPARENCY Integer
transparency.
Default =0

Table D-50: Interval Volume Container Properties (Continued)
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Visualization Properties

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Z value

Number: Z value of
plane on which to
project the polygon.
Edit the number to
change the value.

Default =0

ZVALUE

Floating point

Source Color

String List: Set source
color. Choose from
the following:

* |sovalueselected
(Volume color
table)

o User selected
(Fill Color
Property)

Default = I sovalue
selected (Volume
color table)

SOURCE_COLOR

(0) Isovalue selected
(volume color table)

(1) User selected (fill
color property)

Isovalue dialog

String: Edit isovalue.

umnel = l

Lirik All

5.545

100
2 _I

Decimate: % of onginal surface

ok | Cang

None

None

Table D-50: Interval Volume Container Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Isovalue O

Number: The lower
isovalue for the
interval volume,
which should bein
the range
[Min(volume data),
Max(volume data)].

_ISOVALUEQO

Floating point value

Isovalue 1

Number: The upper
isovalue for the
interval volume,
which should bein
the range
[Min(volume data),
Max(volume data)].

_ISOVALUE1L

Floating point value

Mesh quality

Number: The percent
of theinterval volume
mesh to retain.
Defaultis100.

DECIMATE

Integer

Table D-50: Interval Volume Container Properties (Continued)
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Ima@ Plane

Image Plane

£l IDL iYolume: Yisualization Browser

Appendix D: Visualization Properties

=l Window
=0 Wiew_1
E||E| ‘isualization Layer
. E-(8 DataSpace
: 8 Yalume
<& Image Plane

W@ Lights
Il Annotation Layer

Image Plane

4

[ Mame Image Plane
Diezcription Image Plane
Show True

Opacity control

Usze opacity table

Opacity walue 50

Orientation =

Lacation 40

Opacity 1

Caolor []1255.256.255)
Bottom color |:|[255,255,255]
Depth offset 1

Skip zero opacity

True

Texture interpolation

Mearest neighbor

Figure D-21: Visualization Browser with Image Plane Properties Displayed

These properties control image plane object visualizations. For each property, the
type of control and the values that can be assigned are listed, along with the property
identifier and allowed values for use by the iTools Procedural Interface. For a
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description of how a particular control is used, refer to Appendix B, “Property

Controls’.
Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Opacity Control String List: Set OPACITY_CONTRO | 0 (Use opacity table)
opacity. Choosefrom | L 1 (Opague)
the following: _
) 2 (Opacity value)
* Use Opacity
Table
* Opaque
e Opacity Value
Default = Use
Opacity Table
Opacity Value Number: Factor from | OPACITY_VALUE Integer value from O
0 - 100 determining to 100.
thelevel of opacity.
Movesdlider to change
the size.
Default =50
Orientation Set orientation. ORIENTATION 0 (X--default)
Default = X 1(Y)
2(2)
Location Number: Thelocation | PLANE_LOCATION | Floating point

of theimage plane
aong the associated
dimension (either X,
Y, or Z depending on
orientation). Thevalid
rangeisfrom o to the
size of the associated
volume dimension.

iTool User’s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Opacity

Number: Factor from
0 - 100 determining
the level of apha
channel opacity.
Movesdlider to change
thesize.

ALPHA_CHANNEL

Floating point value

Color

Color: Color to be
used for the image
planelinesin this
visualization. Click to
choose from the
default color palette,
or specify RGB
values.

Default = [255,
255, 2551 (white)

COLOR

3D integer array of
the form:
[R, G, B]

Each color value may
range from O to 255.

Bottom color

Color: Color to be
used for the image
plane bottom color in
this visualization.
Click to choose from
the default color
palette, or specify
RGB values.

Default = [255,
255, 255] (white)

BOTTOM

3D integer array of
the form:

[R, G, B]

Each color value may
range from 0O to 255.

Depth offset

Number: Set depth
offset value. Enter
value.

Default =1

DEPTH_OFFSET

Integer

Table D-51: Image Plane Container Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Skip zero opacity

Boolean: Skip zero
opacity? Choose True

ZERO OPACITY_S
KIP

0 (Do not skip zero
opacity)

or False. 1 (Skip zero opacity)
Default = True
Textureinterpolation | String List: Set TEXTURE_INTERP | O (Nearest neighbor--

texture interpolation
type. Choose between
these values:

* Nearest
neighbor

* Bilinear

Default = Nearest
neighbor

default)
1 (Bilinear)

Table D-51: Image Plane Container Properties (Continued)
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# IDL iTmage: Yisualization Browser

=l Window
=00 Wiew_1
---'E! ‘isualization Layer
- Annatation Layer
(-0 Colorbar

E|

[F|Mame

Colorbar

Description

Show

Border

Orientation

Trangparency

Calar

Line style

Line thickness

Maijor ticks

Minor ticks

Maijor tick length

Minor tick length

Tick interval

Tick layout

Tick direction

Logarithmic a=iz

Text show

Text pozition

Tick format code

Tick farmat

Title

Text color

Text font

Text style

Text fort size

Colorbar
Colorbar
True
False
Horizontal

0
[ [

o = = = L

Az pluz labels
Right/bove
False

True
Belowleft

Mone

[ [

Helvetica
Mormal
12

|EOI0rbar

Figure D-22: Visualization Browser with Colorbar Properties Displayed

These properties control colorbar object visualizations. For each property, the type of
control and the values that can be assigned are listed, along with the property
identifier and allowed values for use by the iTools Procedural Interface. For a

Colorbar
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description of how a particular control is used, refer to Appendix B, “Property

Controls’.
Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values

Border Boolean: Set border BORDER_ON 0 (False)
on or off. Choose 1 (True)
Trueor False.
Default = False

Orientation Boolean: Set ORIENTATION 0 (Horizontal)
orientation of 1 (Vertical)
colorbar. Choose
Horizontal or
Vertical.
Default = Horizontal

Transparency Number: Adjusts TRANSPARENCY Integer from O to 100.
transparency of
colorbar.
Default =0

Color Color: Color to be COLOR 3D integer array of
used for the colorbar the form:
in_thisvisualization. [R, G, B]
Click to choose from
the default color Each color value may
palette, or specify range from O to 255.
RGB values. Default
=10,0,0] (black)

Table D-52: Colorbar Container Properties

iTool User’s Guide Colorbar
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Line style

Colorbar

Line Style: Style of
the colorbar lines.
Select aline style
from thelist. Default

(solid
line)

GRIDSTYLE

Aninteger value
specifying a
predefined line style,
or atwo-element
vector specifying a
stippling pattern.
The predefined line
styles are:

0 (Salid line--the
default)

1 (Dotted)

2 (Dashed)

3 (Dash dot)

4 (Dash dot dot dot)
5 (Long dash)

6 (No line drawn)

To define your own
stippling pattern,
specify atwo-element
vector [repeat,
bitmask], where
repeat indicates the
number of times
consecutive runs of
I'sor O'sinthe
bitmask should be
repeated. (That is, if
three consecutive 0's
appear in the bitmask
and the value of
repeat is 2, theline
will have six
consecutive bits
turned off.) The value
of repeat must bein
the range 1 <= repeat
<= 255.

The BIPRASSPICH Gatede
which pixelsare

Aranm and wwhicrh ara
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Line thickness

Line Thickness:
Thickness of the
colorbar linesin
points. Select a
thickness from the
list. Default = 1

THICK

A floating-point value
between 1.0 (the
default) and 10.0.

Magjor ticks

Number: Set number
of major tick marks.
Enter value.

Default = 3

MAJOR

Integer

Minor ticks

Number: Set number
of minor tick marks.
Enter value.

Default =0

MINOR

Integer

Magjor tick length

Number: Factor from
0 - 1 determining
magjor tick length.
Movesdlider to change
the size.

Default = .05

TICKLEN

Floating point value
fromOto 1.

Minor tick length

Number: Factor from
0 - 1 determining
minor tick length.
Movesdlider to change
the size.

Default =1

SUBTICKLEN

Floating point value
fromOto 1.

Tick interval

Number: Set tick
interval. Enter value.

Default =0

TICKINTERVAL

Floating point

Table D-52: Colorbar Container Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Tick layout String List: Set tick TICKLAYOUT 0 (Axisplus labels)
layout type. Choose 1 (Labels only)
between these values:

) 2 (Box style)
» Axispluslabels
e Labelsonly
* Box style
Default = Axis plus
labels

Tick direction String List: Set tick TICKDIR 0 (Right/above--
direction. Choose default)
between these values; 1 (L eft/below)

« Right/Above
» Left/Below
Default =
Right/Above
Logarithmic axis Default = false LOG 0 (False)
1 (True)

Text show Boolean: Set text to NOTEXT 0 (Hide)
show or not show. 1 (Show--default)
Choose True or
False.

Default = True
(show)

Text position String List: Set text TEXTPOS 0 (Below/left--
position. Choose default)
between these values: 1 (Abovelright)

» Below/left

e Abovelright
Default = Below/Ieft

Table D-52: Colorbar Container Properties (Continued)
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Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Tick format code Shows the code for TICKFORMAT String
the tick format
selected. Default =
empty
Tick format String List: Choosea | TICK_DEFINEDFO | O (None)
format code or time RMAT 1 (Use tick format
interval to use for code)
each tick interval.
Choose from these 2 (Filled fixed-width
values: integer)
« None 3 (Freeforminteger or
_ float)
e UseTick Format )
Code 4 (Float with two or
, i four decimal places)
" Filled Fixed 5 (Exponential with
Width Integer
< two or four decimal
e Freeform Integer places)
or Float
i 6 (Date)
e Hoatwith2or 4 _
decimal places 7(Time)
« Exponential with
2 or 4 decimal
places
e Date(13
formats)
e« Time(11
formats)
Default = None
Title Title: Enter titlefor AXIS TITLE String

colorbar.

Default =RGB Table
0

Table D-52: Colorbar Container Properties (Continued)

iTool User’s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Text color Color: Color to be TEXT_COLOR 3D integer array of
used for the legend the form:
text. Click to choose R, G, B]
from the default color
palette, or specify Each color value may
RGB values. Default range from O to 255.
=10,0,0] (black)

Text font String List: Font used | FONT_INDEX The following values

for legend text. Select
afont from thelist.
Choose from these
values:

» Héevetica

e Courier

e Times

e Symbol

e Hershey 3

Simplex

In addition to the
above standard fonts,
you will also have
available al of the
other Hershey fontsas
well asany TrueType

fonts available to
IDL.

Default = Helvetica

arevadlid for all
platforms:

0 (Helvetica--default)
1 (Courier)

2 (Times)

3 (Symbol)

4 (Hershey 3
Simplex)

There may be other
Hershey and
TrueType fonts
available, but the list

values are system-
dependent.

Table D-52: Colorbar Container Properties (Continued)

Colorbar
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Text style String List: Styleused | FONT_STYLE 0 (Normal--default)
for legend text. Select 1 (Bold)
astyle from thelist. )
Choose from these 2 (Itdic)
values: 3 (Bolditalic)

* Normal
* Bold
* [talic
» Bold italic
Default = Normal
Text font size Number: Font sizein | FONT_SIZE Integer

points for the legend
text. Edit the number
to change the size.
Default = 12

Table D-52: Colorbar Container Properties (Continued)

iTool User’s Guide
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Figure D-23: Visualization Browser with Histogram Properties Displayed

These properties control histogram object visualizations. For each property, the type
of control and the values that can be assigned are listed, along with the property
identifier and allowed values for use by the iTools Procedural Interface. For a

Histogram
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description of how a particular control is used, refer to Appendix B, “Property

Controls’.

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Vertex Colors Color
Table

Color: By sdlecting
Edit Color — Table
Edit accessthe color
table to manipulate
plot color values

gl Palette Editor
]

=

(L0, O]
(F.GBAL(

2o 7 2
Calor Space | Fed Green Blue -
Edit Mode |Freehand =
Ramp I Pasterize: Inwert I
Smoath I Rewerse Dup\icatel

Load Predefined

GiE A
v ¥ ¥  Display
¥V ¥ ¥ Modiy

oK I Cancel

00 00

< <=

None

None

Histogram binsize

Number: Set
histogram binsize.

Default= 1

HIST_BINSIZE

Floating point value

iTool User’s Guide

Table D-53: Histogram Container Properties

Histogram



570

Appendix D: Visualization Properties

Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Plot Transparency Number: Level of TRANSPARENCY Integer
transparency.
Default =0
Color Color: Color to be COLOR 3D integer array of

used for theplot lines.
RGB valuesare
assigned or you may
edit your color.

Default = varies

the form:
[R, G, B]

Each color value may
range from 0 to 255.

Table D-53: Histogram Container Properties (Continued)

Histogram
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Line style

iTool User’s Guide

Line Style: Style of
the colorbar lines.
Select aline style
from thelist.

Default =
(solid
line)

LINESTYLE

Aninteger value
specifying a
predefined line style,
or atwo-element
vector specifying a
stippling pattern.
The predefined line
styles are:

0 (Salid line--the
default)

1 (Dotted)

2 (Dashed)

3 (Dash dot)

4 (Dash dot dot dot)
5 (Long dash)

6 (No line drawn)

To define your own
stippling pattern,
specify atwo-element
vector [repeat,
bitmask], where
repeat indicates the
number of times
consecutive runs of
I'sor O'sinthe
bitmask should be
repeated. (That is, if
three consecutive 0's
appear in the bitmask
and the value of
repeat is 2, theline
will have six
consecutive bits
turned off.) The value
of repeat must bein
the range 1 <= repeat
<= 255.

The bitmask ingOg&M
which pixelsare

Aranm and wwhicrh aroa
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Thickness

Line Thickness:
Thickness of the
colorbar linesin
points. Select a
thickness from the
list.

Default =1

THICK

A floating-point value
between 1.0 (the
default) and 10.0.

Minimum value

Number: Minimum
histogram value.
Enter a number.

Default = varies

MIN_VALUE

Floating point value

Maximum value

Number: Maximum
histogram value.
Enter a number.

Default = varies

MAX_VALUE

Floating point value

Histogram plot

Boolean: Set
histogram to show or
not show. Choose
Trueor False.

Default = True
(show)

HISTOGRAM

0 (Not Show)
1 (Show)

Number of pointsto
average

Number: Number of
pointsin plot to be
averaged. Enter a
number.

Default = 1

NSUM

Integer

Table D-53: Histogram Container Properties (Continued)

Histogram
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Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Polar plot Boolean: Set POLAR 0 (Not Show)
histogram to show or 1 (Show)
not show as a polar
plot. Choose True or
False.
Default = False (hide)
Fill plot Boolean: Set FILL_BACKGROUN | 0 (Not Show)
histogramto show or | D 1 (Show)
not show as afilled
plot. Choose True or
False.
Default = False (hide)
Fill level Number: Level tofill | FILL_LEVEL Floating point value
if fill plot is selected.
Enter a number.
Default = varies
Fill color Color: Color to be FILL_COLOR 3D integer array of
used for fill plot if the form:
selected. [R, G, B]
Default = 128, Each color value may
128, 1281 (grey) range from 0 to 255.
Fill transparency Number: Value of FILL_TRANSPARE | Integer

transparency if fill
plot is selected. Enter
anumber.

Default= 0

NCY

Table D-53: Histogram Container Properties (Continued)
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Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Z vaue Number: Z value of ZVALUE Floating point
plane on which to
project the plot. Edit
the number to change
the value.
Default =0
Symbol String List: Fontused | SYM_INDEX 0 (No symbol)
for legend text. Select 1 (Plussign)
afont from the list. _
Choose from the list 2 (Asterisk)
of symbols. 3 (Period)
Default = No symbol 4 (Diamond)
5 (Triangle)
6 (Square)
7(X)
8 (Right arrowhead)
9 (Left arrowhead)
Symbol size Number: Value for SYM_SIZE Floating point

symbol sizein points
if fill symbol is
selected. Enter a
number.

Default= 0.2

Use default color

Boolean: Set to use
default color for
symbols. Choose
Trueor False.

Default = True (use
default color)

USE_DEFAULT_CO
LOR

0 (Do not use default
color)

1 (Use default color)

Table D-53: Histogram Container Properties (Continued)

Histogram
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Symbol color Color: Color to be SYM_COLOR 3D integer array of
used for symbols if the form:
default color is set to R, G, B]
False. Enter avalue. e
o Each color value may
Default = varies range from O to 255.
Symbol thickness Number: Value for SYM_THICK Floating point
symbol thicknessin
pointsif symbol is
selected. Enter a
number.
Default = 1
Symbol increment Number: Value for SYM_INCREMENT | Integer

symbol increments if

fill symbol isselected.

Enter a number.
Default= 1

Table D-53: Histogram Container Properties (Continued)

iTool User’s Guide
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AxS
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Figure D-24: Visualization Browser with Axis Properties Displayed

These properties control axis object visualizations. For each property, the type of
control and the values that can be assigned are listed, along with the property
identifier and allowed values for use by the iTools Procedural Interface. For a
description of how a particular control is used, refer to Appendix B, “Property
Controls’.

Axes iTool User’s Guide
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The following table contains the properties that control the container for the
visualization axes.

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Style

String List: Select
display style for axes.
Choose from these
values:

¢ None: Do not
display axes.

* At Dataspace
Minimum:
Display 2 axesfor
2-D visualization,
3axesfor 3-D
visualization.

¢ Box Axes:
Display 4 axesfor
2-D visualization,
12 axesfor 3-D
visualization.

e Crosshairs:
Display crosshair
style axes.

Default = At
Dataspace Minimum

STYLE

0 (None)

1 (At dataspace
minimum--default)

2 (Box axes)
3 (Crosshairs)

Lock to Data

Boolean: Locks axis
(axes) to data.

Default = False

DATA_POSITION

0 (False)
1 (True)

Transparency

Number: Adjusts
transparency of axis
(axes).

Default =0

TRANSPARENCY

Integer from 0O to 100.

iTool User’s Guide

Table D-54: Axes Container Properties
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Coalor Color: Color to be COLOR 3D integer array of
used for the axislines the form:
in this visualization. R, G, B]
Click to choose from
the default color Each color value may
palette, or specify range from O to 255.
RGB values. Default
=10,0,0] (black)
Table D-54: Axes Container Properties (Continued)
Axes

iTool User’s Guide



Appendix D: Visualization Properties

579

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Line style

iTool User’s Guide

Line Style: Style of
the axistick lines.
Select aline style
from thelist. Default

(solid
line)

GRIDSTYLE

Aninteger value
specifying a
predefined line style,
or atwo-element
vector specifying a
stippling pattern.
The predefined line
styles are:

0 (Salid line--the
default)

1 (Dotted)

2 (Dashed)

3 (Dash dot)

4 (Dash dot dot dot)
5 (Long dash)

6 (No line drawn)

To define your own
stippling pattern,
specify atwo-element
vector [repeat,
bitmask], where
repeat indicates the
number of times
consecutive runs of
I'sor O'sinthe
bitmask should be
repeated. (That is, if
three consecutive 0's
appear in the bitmask
and the value of
repeat is 2, theline
will have six
consecutive bits
turned off.) The value
of repeat must bein
the range 1 <= repeat
<= 255.

The bitmask indicA¥§S
which pixelsare

Aranm and wwhicrh aroa
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Line thickness

Line Thickness:
Thickness of the axis
tick lines. Select a
thickness from the
list. Default = 1

THICK

A floating-point value
between 1.0 (the
default) and 10.0.

Magjor ticks

Number: Set number
of major tick marks.
Enter value.

Default =0

MAJOR

Integer

Minor ticks

Number: Set number
of minor tick marks.
Enter value.

Default =0

MINOR

Integer

Major Tick Length

Number: Normalized
length of major tick
marks for all axes
from O (noticks) to 1
(major tick marks
span the
visualization). Move
the dlider to change
the value. Default =
0.05.

TICKLEN

Floating point value
fromOto 1.

Table D-54: Axes Container Properties (Continued)

Axes

iTool User’s Guide



Appendix D: Visualization Properties

581

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Minor tick length

Number: Relative
length of minor tick
marks for all axes
from -1 (minor tick
marks extend the
length of major tick
marks on left side of
axes) to 1 (minor tick
marks extend same
length as mgjor tick
marks on right side of
axes). Movethedlider
to change the value.
Default=0.5 (minor
tick marks extend
one-half the length of
magjor tick marks on
right side of axes).

SUBTICKLEN

Floating point value
from-1to 1.

Tick interval

Number: Interval
between ticks. Edit
the number to change
the value. Default = 0

TICKINTERVAL

Floating point

Table D-54: Axes Container Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Tick layout

String List: Select
layout style for major
and minor tick
visualization on all
axes. Choose from
these values:

e Axispluslabels:

Display tick
|abels and marks.

e Labelsonly:
Display tick
labels only (no
tick marks).

* Box style:
Display tick
|abels and marks,
with labels
enclosed in
boxes.

Default = Axis plus
labels

TICKLAYOUT

0 (Axispluslabels)
1 (Labelsonly)
2 (Box style)

Axes

Table D-54: Axes Container Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Tick direction

String List: Select a
direction for tick
marks. Choose from
these values:

* Right/Above:
Place tick marks
to theright of or
above the axis
line.

» L eft/Below:
Place text to the
|eft of or below
the axisline.

Default =
Right/Above

TICKDIR

0 (Right/above--
default)

1 (Left/below)

Text show

Boolean: Set text to
show or not show.
Choose True or
False.

Default = True
(show)

NOTEXT

0 (Do not show)
1 (Show--default)

Table D-54: Axes Container Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Text position

String List: Select a
position for tick and
label text. Choose
from these values:

* Below/left: Place
text below or to
theleft of the axis
line.

e Abovelright:
Place text above
or to the right of
the axisline.

Default = Below/l eft

TEXTPOS

0 (Below/left--
defaul)

1 (Abovelright)

Tick format code

String: A string
defining the format of
the tick annotation
information. The
format code should be
enclosed in
parentheses, and
should conform to
one of the formats
described in “Format
Codes’ (Chapter 18,
Application
Programming). This
fidd aways displays
the current format
code, but isonly
availablefor editing if
Use Tick For mat
Codeis selected as
the value of the Tick
format property.

TICKFORMAT

String

Table D-54: Axes Container Properties (Continued)

Axes

iTool User’s Guide



Appendix D: Visualization Properties

585

Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Tick format String List: Choosea | TICK_DEFINEDFO | O (None)
format code or time RMAT 1 (Use tick format
interval to use for
h tick interval code)
each tick interval.
Choose from these 2 (Filled fixed-width
values: integer)
« None 3 (Freeforminteger or
, float)
e UseTick format i
code 4 (Float with two or
_ ) four decimal places)
» Filled Fixed 5 (Exponential with
Width Integer
< two or four decimal
e Freeform Integer places)
or Float
. 6 (Date)
e Float with2or 4 i
decimal places 7(Time)
« Exponential with
2 or 4 decimal
places
e Date (13
formats)
« Time(11
formats)
Default = None
Title String: Titleto apply | AXIS TITLE String

to al axesfor this
visualization. Enter
title text for the axes.
No default value.

iTool User’s Guide

Table D-54: Axes Container Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Text color Color: Color to be TEXT_COLOR 3D integer array of
used for the text. the form:
Click to choose from R, G, B]
the default color L
palette, or specify Each color value may
RGB values. range from O to 255.
Default= 10,0, 0]
(black)

Text font String List: Font used | FONT_INDEX The following values

for tick and label text.
Select afont from the
list. Choose from
these values:

e Helvetica

e Courier

e Times

e Symbol

e Hershey 3

Simplex

In addition to the
above standard fonts,
you will al'so have
available al of the
other Hershey fontsas
well asany TrueType

fonts available to
IDL.

Default = Helvetica

arevadlid for all
platforms:

0 (Helvetica--default)
1 (Courier)

2 (Times)

3 (Symbol)

4 (Hershey 3
Simplex)

There may be other
Hershey and
TrueType fonts
available, but the list

values are system-
dependent.

Table D-54: Axes Container Properties (Continued)

Axes
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Text style String List: Styleused | FONT_STYLE 0 (Normal--default)
for tick and label text. 1 (Bold)
Select astylefromthe )
list. Choose from 2 (Itdic)
these values: 3 (Bolditdic)
* Normal
* Bold
* [talic
» Bold italic
Default = Normal
Text font size Number: Font sizein | FONT_SIZE Integer

pointsfor thetick and
label text. Edit the
number to change the
size. Default = 12

Table D-54: Axes Container Properties (Continued)

This table contains the properties that control axis visualization X, Y, or (for three-
dimensional visualizations) Z. For each property, the type of control and the values
that can be assigned are listed, along with the property identifier and allowed values

iTool User’s Guide
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for use by the iTools Procedural Interface. For a description of how a particular

Axes iTool User’s Guide
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control is used, refer to Appendix B, “Property Controls’.
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Coalor Color: Color to be COLOR 3D integer array of
used for the axisline. the form:
Click to choose from R, G, B]
the default color
palette, or specify Each color value may
RGB values. Default range from O to 255.
=10,0,0] (black)
Table D-55: Property Settings for Individual Axes
Axes

iTool User’s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Line style

iTool User’s Guide

Line Style: Style of
the axistick lines.
Select aline style
from thelist. Default

(solid
line)

GRIDSTYLE

Aninteger value
specifying a
predefined line style,
or atwo-element
vector specifying a
stippling pattern.
The predefined line
styles are:

0 (Salid line--the
default)

1 (Dotted)

2 (Dashed)

3 (Dash dot)

4 (Dash dot dot dot)
5 (Long dash)

6 (No line drawn)

To define your own
stippling pattern,
specify atwo-element
vector [repeat,
bitmask], where
repeat indicates the
number of times
consecutive runs of
I'sor O'sinthe
bitmask should be
repeated. (That is, if
three consecutive 0's
appear in the bitmask
and the value of
repeat is 2, theline
will have six
consecutive bits
turned off.) The value
of repeat must bein
the range 1 <= repeat
<= 255.

The bitmask indicA¥§S
which pixelsare

Aranm and wwhicrh aroa
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Line thickness

Line Thickness:
Thickness of the axis
tick linesin points.
Select a thickness
from thelist. Default
=1

THICK

A floating-point value
between 1.0 (the
default) and 10.0.

Magjor ticks

Number: Number of
magjor ticks marksto
display adong theaxis.
Edit the number to
change the value.
Default=5

MAJOR

Integer

Minor ticks

Number: Number of
minor ticks to display
between major ticks.
Edit the number to
change the value.
Default = 3

MINOR

Integer

Magjor tick length

Number: Normalized
length of mgjor tick
marksfor this axis
from 0 (noticks) to 1
(major tick marks
span the
visualization). Move
the dlider to change
the value. Default =
0.05

TICKLEN

Floating point value

Table D-55: Property Settings for Individual Axes (Continued)

Axes
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Minor tick length

Number: Relative
length of minor tick
marks for this axis
from -1 (minor tick
marks extend the
length of major tick
marks on left side of
axis) to 1 (minor tick
marks extend same
length as mgjor tick
marks on right side of
axis). Move the slider
to change the value.
Default=0.5
(Minor tick marks
extend one-half the
length of mgjor tick
marks on right side of
axis).

SUBTICKLEN

Floating point value

Tick interval

Number: Interval
between major tick
marks. Edit the
number to change the
value. Default = 0
(use the default
interval for the
specified range)

TICKINTERVAL

Floating point value

Table D-55: Property Settings for Individual Axes (Continued)

iTool User’s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Tick layout

String List: Select
layout style for major
and minor tick
visualization. Choose
from these values:

* Axispluslabels:
Display tick
labels and marks.

e Labelsonly:
Display tick
labels only (no
tick marks).

* Box style:
Display tick
|abels and marks,
with labels
enclosed in
boxes.

Default = Axisplus
labels

TICKLAYOUT

0 (Axisplus labels--
default)

1 (Labelsonly)
2 (Box style)

Table D-55: Property Settings for Individual Axes (Continued)

Axes
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Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Tick direction String List: Selecta | TICKDIR 0 (Right/above--
direction for tick default)
marks. Choose from 1 (Left/bel ow)
these values:
* Right/Above:
Place tick marks
to theright of or
abovethe axis
line.
» Left/Below:
Place text to the
|eft of or below
the axisline.
Default =
Right/Above
Text show Boolean: Show tick NOTEXT 0 (Do not show tick
and label text? and label text)
Choose True of 1 (Show tick and label
False. text--default)
Default = True.
Text position String List: Select a TEXTPOS 0 (Below/left--
position for tick and default)
|abel text. Choose 1 (Abovelright)

from these values:

» Belowl/l€eft: Place
text below or to
theleft of the axis
line.

e Abovelright:
Place text above
or to theright of
the axisline.

Default = Below/l eft

Table D-55: Property Settings for Individual Axes (Continued)
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Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Tick format code String: A string TICKFORMAT String

defining the format of
the tick annotation
information. The
format code should be
enclosed in
parentheses, and
should conform to
one of the formats
described in “ Format
Codes’ (Chapter 18,
Application
Programming). This
field aways displays
the current format
code, but isonly
availablefor editing if
Use Tick For mat
Codeis selected as
the value of the Tick
format property.

Table D-55: Property Settings for Individual Axes (Continued)

Axes

iTool User’s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Tick format String List: Choosea | TICK_DEFINEDFO | O (None--default)
format code or time RMAT 1 (Use tick format
interval to use for code)
each tick interval. _ ) _
Choose from these: 2 (Filled fixed width

integer)
* None _
, 3 (Freeforminteger or
e UseTick format float)
code i
. ' 4 (Float with2 or 4
* Fi |.|Ed Fixed decimal pla(:es)
Width Integer i i
5 (Exponentia with 2
* Freeform Integer or 4 decimal places)
or Float
i 6 (Date--13 formats)
e Hoatwith2or4 _
decimal places 7 (Time--11 formats)
« Exponential with
2 or 4 decimal
places
e Date(13
formats)
e« Time(11
formats)
Default = None
Title String: Titleto apply | AXIS TITLE String

to thisaxis. Enter title
text for the axes. No
default value.

Table D-55: Property Settings for Individual Axes (Continued)

iTool User’s Guide

Axes
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Text color Color: Color to be TEXT_COLOR 3D integer array of
used for the text. the form:
Click to choose from R, G, B]
the default color
palette, or specify Each color value may
RGB values. Default range from O to 255.
=10,0,0] (black)

Text font String List: Font used | FONT_INDEX 0 (Helvetica--default)

for tick and label text.
Select afont from the
list. Choose from
these values:

» Héevetica

e Courier

e Times

e Symbol

e Hershey
Default = Helvetica

1 (Courier)

2 (Times)

3 (Symbol)

4 (Hershey)

Table D-55: Property Settings for Individual Axes (Continued)

Axes

iTool User’s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Text style String List: Styleused | FONT_STYLE 0 (Normal--default)
for tick and label text. 1 (Bold)
Select astylefromthe )
list. Choose from 2 (Itdic)
these values: 3 (Bolditdic)
* Normal
* Bold
* [talic
» Bold italic
Default = Normal
Text font size Number: Font sizein | FONT_SIZE Integer

pointsfor thetick and
label text. Edit the
number to change the
size. Default = 12

Table D-55: Property Settings for Individual Axes (Continued)

iTool User’s Guide

Axes
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Li@ts

#ill|IDL iSurface: Yisualization Browser

MDW—‘H Ambient Light
200 View 1 Mame Ambient Light
E||E| Wizualization Layer Description
. - DataSpace Shaw True

- Lights ]
; ; T Ambient
o Ambient Light = 5
o ( Directional Light Eoite
L Light 2 Intensity 0.6
LIFy Annotation Layer Calar D[255'255'255]
Cone angle 0

Focus atteruation |0

Figure D-25: Visualization Browser with Light Properties Displayed

Lights properties control the lighting of the data space. These properties are available
only for 3-D Surface and Volume visualizations.

Three types of lights can be configured through the Lights properties: Ambient Light,
Light 1 (from above), and Light 2 (from below). Each type of light has the same set of
properties, as described in Table D-56.

For each property, the type of control and the values that can be assigned are listed,
along with the property identifier and allowed values for use by theiTools Procedural

Lights iTool User’'s Guide
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Interface. For a description of how a particular control is used, refer to Appendix B,

iTool User's Guide Lights
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“Property Controls”.

Lights iTool User’'s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Type

iTool User’s Guide

String List: Type of
light source for this
light. Select atype of
light from the list.
Choose from these
options:

 Ambient:
Universal light
source with no
direction or
position. An
ambient light
illuminates every
surface in the
scene equally,
which means that
no edges are
made visible by
contrast. Ambient
light controlsthe
overall brightness
and color of the
scene.

 Positional:
Supplies
divergent light
rays so that the
edges of surfaces
can be made
visible by
contrast. A
positional light
source can be
located anywhere
in the scene.

» Directional:
Supplies paralel
light rays from a
light source
located at an
infinite distance
from scene

LIGHT_TYPE

0 (Ambient)

1 (Positional)
2 (Directional)
3 (Spotlight)

Lights
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Distance

Number: Distance of
the light source from
the visualization from
-1 (infront of the
visualization) to 1
(behind the
visualization). Move
the dlider to change
the value.

Default = -1 for
Ambient Light and
Light 1, 1 for Light 2

DISTANCE

Floating point value
from-1to +1.

Intensity

Number: Intensity of
thislight from O (no
light) to 1 (bright
light). Movetheslider
to change the value.
Default = 0.5 for
Ambient Light, 0.8
for Light 1 and Light
2

INTENSITY

Floating point value
fromOto 1.

Color

Color: Color of this
light. Click to choose
from the default color
palette, or specify
RGB values.

Default =
[255,255,255]
(white)

COLOR

3D integer array of
the form:

[R, G, B]

Each color value may
range from O to 255.

Table D-56: Property Settings for Lights (Continued)

Lights

iTool User’s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Cone angle

Number: Angle the
spotlight covers from
0°to 180°. Active
only when Spotlight
typeisselected. Move
the dlider to change
the value.

Default = 60

CONEANGLE

Integer value from 0
to 180.

Focus attenuation

Number: Floating-
point value from O to
128that attenuatesthe
intensity of spotlights
as the distance from
the center of the cone
of coverageincreases.
Thisfactor isused as
an exponent to the
cosine of theangle
between the direction
of the spotlight and
the direction from the
light to the vertex
being lighted. Active
only when Spotlight
typeisselected. Move
the dlider to change
the value.

Default =0

FOCUS

Floating point value
from 0 to 128.

Table D-56: Property Settings for Lights (Continued)

iTool User’s Guide

Lights
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Pon nal ROI

#l IDL iTmage: Yisualization Browser

=l Window
=00 Wiew_1
E| Wisualization Layer
: E@ Data Space

= ‘& Image
-3

Polygon RO

A

[F|Mame

Appendix D: Visualization Properties

Description

Show

Mumber of vertices

Tranzparency

; Eofwes
- [F] Annotation Layer

Caolar

Line style

Thickness

Polygon RO
Polygonal ROI
True

E
a
[ (255.0.0)

1

|F'0I_l,lgona| ROI

Figure D-26: Visualization Browser with Polygon ROI Properties Displayed

These properties control polygonal ROI object visualizations. For each property, the
type of control and the values that can be assigned are listed, along with the property
identifier and allowed values for use by the iTools Procedural Interface. For a

Polygonal ROI

iTool User’s Guide
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description of how a particular control is used, refer to Appendix B, “Property

iTool User's Guide Polygonal ROI
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Controls’

Polygonal ROI iTool User’'s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Color

Color: Color to be
used for the line.
Click to choose from
the default color
palette, or specify
RGB values. Default
=10,0,0] (black)

COLOR

3D integer array of
the form:
[R, G, B]

Each color value may
range from O to 255.

iTool User’s Guide

Table D-57: Property Settings for Polygonal ROI

Polygonal ROI
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Linestyle

Polygonal ROI

Line Style: Style of
the polygon lines.
Select aline style
from thelist. Default

(solid
line)

LINESTYLE

Aninteger value
specifying a
predefined line style,
or atwo-element
vector specifying a
stippling pattern.
The predefined line
styles are:

0 (Salid line--the
default)

1 (Dotted)

2 (Dashed)

3 (Dash dot)

4 (Dash dot dot dot)
5 (Long dash)

6 (No line drawn)

To define your own
stippling pattern,
specify atwo-element
vector [repeat,
bitmask], where
repeat indicates the
number of times
consecutive runs of
I'sor O'sinthe
bitmask should be
repeated. (That is, if
three consecutive 0's
appear in the bitmask
and the value of
repeat is 2, theline
will have six
consecutive bits
turned off.) The value
of repeat must bein
the range 1 <= repeat
<= 255.

The BIPRASSPICH Gatede
which pixelsare

Aranm and wwhicrh ara
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Thickness

Line Thickness:
Thickness of the
polygon linesin
points. Select a
thickness from the
list. Default = 1

THICK

A floating-point value
between 1.0 (the
default) and 10.0.

Transparency

Number: Level of
transparency.

Default =0

TRANSPARENCY

Integer

Table D-57: Property Settings for Polygonal ROI (Continued)

iTool User’s Guide

Polygonal ROI
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IDL @aphics Objects

il IDL iPlot: Yisualization Browser

E|--IWindow—f, DL Graphics Object
-0 Wiew 1 R Mame IDL Graphics Object
E||E| Yisualization Layer Description |IDL Graphics Object
. =¢8P DataSpace Show True
| [+-4% |DL Graphics Object

; B-iE Ases
- [F] Annotation Layer

Figure D-27: Visualization Browser with
IDL Graphics Object Properties Displayed

You can import an IDL graphics abject into an iTool and display it directly by
selecting the “IDL Graphics Object” visualization type. The properties available will
depend on the type of graphics object. See the properties listing for the specific
graphics object in the IDL Reference Guide for details.

Note
Thebehavior of IDL graphics objectsimported into an iTool may not be the same as

that of the corresponding iTool visualization. While importing an existing graphics
object into an iTool will often work, you will generally obtain better results using an
iTool visualization type.

Tip
In order to display propertiesfor ageneric IDL graphicsobject in theiTool property
sheet interface, the graphics object must have been created with the
REGISTER_PROPERTIES keyword set. If no properties are registered, only the
three standard i Tool properties (Name, Description, and Show) will be present, as
displayed in the previous figure.

IDL Graphics Objects iTool User’'s Guide
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=) Map Grid

) Map Grid
[F] M ame M ap Grid
Wizualization Layer Diescription WMap Grid
& Data SDaCPT Show True
i Hone Automatic grid True
Longitude minimum [deg) |30
Longitude maximum [deg] |30
Latitude minimum [deg) -90
Latitude maximum [deg) |30
Longitude spacing 15
Latitude spacing 15
Longitude lines Click to edit
Latitude lines Click to edit
Calar 0.0
Line style
Thickness 1
Tranzparency 0
Label True
Label pozition 05
Use label color False
Label colar 0.0
Label fill background None
Label fill color []1255.256.255)
Z value 0
Text font Helvetica
Test style Maormal
Text fort size 3

Figure D-28: Visualization Browser with
Map Grid Object Properties Displayed

These properties control map grid object visualizations. For each property, the type of
control and the values that can be assigned are listed, along with the property
identifier and allowed values for use by the iTools Procedural Interface. For a

iTool User's Guide Map Grid
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description of how a particular control is used, refer to Appendix B, “Property

Controls’.
Interface: Descrintion API: API:
Property Name P Property Identifier Allowed Values
Automatic grid Boolean: AUTO_GRID 0 (Do not
Automatically automaticaly

compute the grid
range and spacing.
Choose True or
False. Default = True

Note - If aSAVE file
isrestored from an
IDL version prior to
6.2, this property is

compute the grid
range and spacing)
1 (Automatically

compute the grid
range and spacing)

set to False.
Longitude minimum | Number: Minimum LONGITUDE MIN | Foating point
(deg) longitude, in degrees,
to include in the grid
Longitude maximum | Number: Maximum LONGITUDE_MAX | Floating point
(deg) longitude, in degrees,
to include in the grid
Latitude minimum Number: Minimum LATITUDE_MIN Floating point
(deg) latitude, in degrees, to
include in the grid
L atitude maximum Number: Maximum LATITUDE_MAX Floating point
(deg) latitude, in degrees, to
include in the grid
L ongitude spacing Number: Longitude GRID_LONGITUDE | Floating point
grid spacing, in
degrees
L atitude spacing Number: Latitude GRID_LATITUDE Floating point
grid spacing, in
degrees

Map Grid

Table D-58: Property Settings for Map Grid

iTool User’s Guide
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Interface:
Property Name

Description

API:
Property Identifier

API:
Allowed Values

Longitude lines

User Defined: Click
to edit individua or
al longitude line
properties. Click =
and Edit... to display
the Map Grid Lines
diaog.

a

255,255]

[

rid lines | Prime Meridian [0E) | Lon180w | Lo
Tre True True

0 | o] | o] | [
1 1 11—
0 0 0
True True True
s s s
False False False

] | [ | [ | oo

Mone

e

Helweti

Mare
125,255, 255]

Mare
125,255, 255]
Helvatica Helvatica
Normal Normal Normal

el el el

Various

The map gridline
property names and
values arethe same as
those in the rest of
this (Map Grid) table.

Table D-58: Property Settings for Map Grid (Continued)

iTool User’s Guide

Map Grid
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Interface:
Property Name

Description

API:
Property Identifier

API:
Allowed Values

Latitude lines

User Defined: Click
to edit individua or
al latitude line
properties. Click =
and Edit... to display
the Map Grid Lines
diaog.
——— ]

idlines | Equater [0N) | Lat 905 | i
True Tr

" ue
0 | [} | ([}

1 1 11—
o o o
Tiue Tiue Tiue
05 05 05
False

] | o]
None

125,255, 255]
Helvatica

False
| [
More

e

Helweti

False
| [
None

255,255] D[ZEE,ZSS,ZEE]
a Helvatica
Mormal Mormal Mormal

el el el

Various

The map gridline
property names and
values arethe same as
those in the rest of
this (Map Grid) table.

Color

Color: Color for the
grid lines. Click to
choose from the
default color palette,
or specify RGB
values. Default =
[0,0,0] (black)

COLOR

3D integer array of
the form:

[R, G, B]

Each color value may
range from O to 255.

Table D-58: Property Settings for Map Grid (Continued)

Map Grid

iTool User’s Guide
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Interface:
Property Name

Description

API:
Property Identifier

API:
Allowed Values

Line style

iTool User’s Guide

Line Style: Style of
the map grid line.
Select aline style
from the list. Default

(solid
line)

LINESTYLE

Aninteger value
specifying a
predefined line style,
or atwo-element
vector specifying a
stippling pattern.
The predefined line
styles are:

0 (Salid line--the
default)

1 (Dotted)

2 (Dashed)

3 (Dash dot)

4 (Dash dot dot dot)
5 (Long dash)

6 (No line drawn)

To define your own
stippling pattern,
specify atwo-element
vector [repeat,
bitmask], where
repeat indicates the
number of times
consecutive runs of
I'sor O'sinthe
bitmask should be
repeated. (That is, if
three consecutive 0's
appear in the bitmask
and the value of
repeat is 2, theline
will have six
consecutive bits
turned off.) The value
of repeat must bein
the range 1 <= repeat
<= 255.

The bitmask i hdfexfesd
which pixelsare

Aranm and wwhicrh aroa
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Interface:
Property Name

Description

API:
Property Identifier

API:
Allowed Values

Thickness Line Thickness: THICK A floating-point value
Thicknessfor the grid between 1.0 (the
lines. Select a default) and 10.0.
thickness from the
list. Default = 1

Transparency Number: TRANSPARENCY Integer from O to 100.
Transparency of the
grid lines from 0% to
100%. Move the
dlider to change the
value. Default = 0

Label Boolean: Uselabels | LABEL_SHOW 0 (Do not use labels
on the grid lines. on the grid lines)
Choose True or 1 (Use labels on the
False. Default = True gl’ld Ilnes)

Label position Number: Normalized | LABEL_POSITION | Floating point
label position. Default
=0.5

Use labdl color Boolean: Usedefault | LABEL_USE COLO | 0 (Uselabel color)
color instead of Label | R 1 (Use default color
color. Choose Trueor instead of label color)
False. Default = False

Label color Color: Color forthe | LABEL_COLOR 3D integer array of

grid label. Click to
choose from the
default color palette,
or specify RGB
values. Default =
[0,0,0] (black)

the form:
[R, G, B]

Each color value may
range from O to 255.

Table D-58: Property Settings for Map Grid (Continued)

Map Grid

iTool User’s Guide
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Interface:
Property Name

Description

API:
Property Identifier

API:
Allowed Values

Label fill background

String List: Choose
the kind of fill
background for the
label. Choose from
these values:

* None
* View color
* Fill color

LABEL_FILL_BAC
KGROUND

Integer value from 0
to 2.

Label fill color

Color: Color for the
label background’s
fill. Click to choose
from the default color
palette, or specify
RGB values. Default
=[255, 255, 255]
(white)

LABEL_FILL_COL
OR

3D integer array of
the form:

[R, G, B]

Each color value may
range from 0 to 255.

Table D-58: Property Settings for Map Grid (Continued)

iTool User’s Guide

Map Grid
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Interface:
Property Name

Description

API:
Property Identifier

API:
Allowed Values

Z value

Number: Z value of
plane on to which to
project the map
visualization. Edit the
number to change the
value.

Note - If the Z value
is zero then the map
visualizationis
considered to be 2D.
If theZ valueis
nonzero, then the map
visualizationis
considered to be 3D,
and the dataspace
associated with this
map will be
automatically
switched to 3D.

Default =0

ZVALUE

Floating point

Table D-58: Property Settings for Map Grid (Continued)

Map Grid

iTool User’s Guide
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Interface:
Property Name

Description

API:
Property Identifier

API:
Allowed Values

Text font

String List: Font used
for label text. Select a
font from thelist.
Choose from these
values:

« Helvetica

e Courier

e Times

e Symbol

e Hershey 3

Simplex

In addition to the
above standard fonts,
you will also have
available al of the
other Hershey fontsas
well asany TrueType

fonts available to
IDL.

Default = Helvetica

FONT_INDEX

The following values
arevalid for al
platforms:

0 (Helvetica--default)
1 (Courier)

2 (Times)

3 (Symbol)

4 (Hershey 3
Simplex)

There may be other
Hershey and
TrueType fonts
available, but the list

values are system-
dependent.

Table D-58: Property Settings for Map Grid (Continued)

iTool User’s Guide

Map Grid
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Interface:
Property Name

Description

API:
Property Identifier

API:
Allowed Values

Text style String List: Styleused | FONT_STYLE 0 (Normal--default)
for label text. S_elect a 1 (Bold)
style from the list. i
Choose from these 2 (Itdic)
values: 3 (Bolditalic)
e Normal
* Bold
* [talic
» Bold italic
Default = Normal
Text font size Number: Font sizein | FONT_SIZE Integer

points for the label
text. Edit the number
to change the size.
Default = 12

Table D-58: Property Settings for Map Grid (Continued)

The Map Grid Lines dialog displays a property sheet for the longitude or latitude
lines, depending on which set you want to edit. This sheet includes the same
properties as the overall Map Grid object, from Color to Text font size.

Map Grid

iTool User’s Guide
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=) ShapePolygon

#ll IDL iMap: Yisualization Browser

4y Cornecticut
Ay Delaware
4y District of Columbia

1= 4 Alabarna
[} Mame Alabamna
Description
Show True
Calar 0.0
=[] ine style
Ay Arizona Thickness 1
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4 Califomia Fill calar [](255.255,255)
g Colorado Transparency [0

Figure D-29: Visualization Browser with
ShapePolygon Properties Displayed

These properties control ShapePolygon visualizations. For each property, the type of
control and the values that can be assigned are listed, along with the property
identifier and allowed values for use by the iTools Procedural Interface. For a

iTool User's Guide ShapePolygon
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description of how a particular control is used, refer to Appendix B, “Property

ShapePolygon iTool User’'s Guide
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Controls’.

iTool User's Guide ShapePolygon
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Interface:
Property Name

Description

API:
Property Identifier

API:
Allowed Values

Coalor Color: Color forthe | COLOR 3D integer array of
ShapePolygon line. the form:
Click to choose from R, G, B]
the default color L
palette, or specify Each color value may
RGB values. Default range from O to 255.
=10,0,0] (black)
Table D-59: Property Settings for ShapePolygon
ShapePolygon iTool User's Guide
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Interface:
Property Name

Description

API:
Property Identifier

API:
Allowed Values

Line style

iTool User’s Guide

Line Style: Style for
the ShapePolygon
line. Select astyle
from the list. Default

(solid
line)

LINESTYLE

Aninteger value
specifying a
predefined line style,
or atwo-element
vector specifying a
stippling pattern.
The predefined line
styles are:

0 (Salid line--the
default)

1 (Dotted)

2 (Dashed)

3 (Dash dot)

4 (Dash dot dot dot)
5 (Long dash)

6 (No line drawn)

To define your own
stippling pattern,
specify atwo-element
vector [repeat,
bitmask], where
repeat indicates the
number of times
consecutive runs of
I'sor O'sinthe
bitmask should be
repeated. (That is, if
three consecutive 0's
appear in the bitmask
and the value of
repeat is 2, theline
will have six
consecutive bits
turned off.) The value
of repeat must bein
the range 1 <= repeat
<= 255.

The bitmaganreielyesn

which pixelsare

Aranm and wwhicrh aroa
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Interface:
Property Name

Description

API:
Property Identifier

API:
Allowed Values

Thickness

Line Thickness:
Thickness for the
ShapePolygon line.
Select a thickness
from thelist. Default

THICK

A floating-point value
between 1.0 (the
default) and 10.0.

=1

Fill background Boolean: Fill FILL_BACKGROUN | 0 (Do not fill
background? Choose | D background)
Trueor False. 1 (Fill background)
Default = False

Fill color

Color: Color for the
ShapePolygon fill.
Click to choose from
the default color
palette, or specify
RGB values. Default
=[255, 255, 255]
(white)

FILL_COLOR

3D integer array of
the form:

[R, G, B]

Each color value may
range from 0 to 255.

Table D-59: Property Settings for ShapePolygon (Continued)

ShapePolygon

iTool User’s Guide
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Interface:
Property Name

Description

API:
Property Identifier

API:
Allowed Values

Z value

Number: Z value of
plane on to which to
project the shape
polygonvisualization.
Edit the number to
change the value.

Note - If the Z value
is zero then the shape
polygon visualization
is considered to be
2D. If the Z valueis
nonzero, then the
shape polygon
visualization is
considered to be 3D,
and the dataspace
associated with this
shape polygon will be
automatically
switched to 3D.

Default =0

ZVALUE

Floating point

Transparency

Number:
Transparency of the
ShapePolygon fill
from 0% to 100%.
Move the slider to
change the value.
Default =0

TRANSPARENCY

Integer from 0O to 100.

Table D-59: Property Settings for ShapePolygon (Continued)

iTool User’s Guide

ShapePolygon
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=) ShapePolyline

#ll IDL iMap: Yisualization Browser

] Visualization Layer
Bl Data Space
-3 Rivers

S

(-4 Blue Nile
5‘ Brahmaputra
(-4 Chire
[+ Colorada 1
5‘ Colurnbia

bl Cee
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|4 Aldan
T rtame ildan
Description
—H S oy True
Transparency |0
Calar .00
Line style
Thickness 1
Fl

Figure D-30: Visualization Browser with
ShapePolyline Properties Displayed

These properties control ShapePolyline visualizations. For each property, the type of
control and the values that can be assigned are listed, along with the property
identifier and allowed values for use by the iTools Procedural Interface. For a

ShapePolyline

iTool User’s Guide
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description of how a particular control is used, refer to Appendix B, “Property

Controls’.

Interface: Descrintion API: API:
Property Name P Property Identifier Allowed Values
Transparency Number: TRANSPARENCY Integer from O to 100.

Transparency of the
ShapePolyline from
0% to 100%. Move
the dider to change
the value. Default = 0
Calor Color: Color forthe | COLOR 3D integer array of

ShapePolyline. Click
to choose from the
default color palette,
or specify RGB
values. Default =
[0,0,0] (black)

the form:
[R, G, B]

Each color value may
range from O to 255.

Table D-60: Property Settings for ShapePolyline

iTool User’s Guide
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Interface:
Property Name

Description

API:
Property Identifier

API:
Allowed Values

Line style

ShapePolyline

Line Style: Style for
the ShapePolyline.
Select astylefromthe
list. Default =

(solid
line)

LINESTYLE

Aninteger value
specifying a
predefined line style,
or atwo-element
vector specifying a
stippling pattern.
The predefined line
styles are:

0 (Salid line--the
default)

1 (Dotted)

2 (Dashed)

3 (Dash dot)

4 (Dash dot dot dot)
5 (Long dash)

6 (No line drawn)

To define your own
stippling pattern,
specify atwo-element
vector [repeat,
bitmask], where
repeat indicates the
number of times
consecutive runs of
I'sor O'sinthe
bitmask should be
repeated. (That is, if
three consecutive 0's
appear in the bitmask
and the value of
repeat is 2, theline
will have six
consecutive bits
turned off.) The value
of repeat must bein
the range 1 <= repeat
<= 255.

The BIRASSPICH Gatese
which pixelsare

Aranm and wwhircrh aroa
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Interface:
Property Name

Description

API:
Property Identifier

API:
Allowed Values

Thickness Line Thickness: THICK A floating-point value
Thickness for the between 1.0 (the
ShapePolyline. Select default) and 10.0.
athickness from the
list. Default = 1

Z vaue Number: Z value of ZVALUE Floating point

plane on to which to
project the shape
polylinevisualization.
Edit the number to
change the value.

Note - If the Z value
is zero then the shape
polyline visualization
is considered to be
2D. If the Z valueis
nonzero, then the
shape polyline
visualization is
considered to be 3D,
and the dataspace
associated with this
shape polyline will be
automatically
switched to 3D.

Default =0

Table D-60: Property Settings for ShapePolyline (Continued)
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=) ShapePoint

These properties control ShapePoint visualizations. For each property, the type of
control and the values that can be assigned are listed, along with the property
identifier and allowed values for use by the iTools Procedural Interface. For a
description of how a particular control is used, refer to Appendix B, “Property

Appendix D: Visualization Properties

Controls’.
Interface: Description API: API:
Property Name P Property Identifier Allowed Values
Symbol Symbol: Symboal to SYM_INDEX 0 (No symbol)
represent each 1 (Plussign)
ShapePoint. Choose a ik
symbol from the list. 2 (Asterisk)
Default = No symbol 3 (Period)
4 (Diamond)
5 (Triangle)
6 (Square)
7(X)
8 (Right arrowhead)
9 (Left arrowhead)
Symbol size Number: Factor from | SYM_SIZE Floating point
0to 1 determining the between 0 and 1.
size of the selected
symbol. Move dider
to change the size.
Default=0.2
Symbol color Color: Color forthe | SYM_COLOR 3D integer array of

selected symbol.
Click to choose from
the default color
palette, or specify
RGB values. Default
=10,0,0] (black)

the form:
[R, G, B]

Each color value may
range from O to 255.

ShapePoint

Table D-61: Property Settings for ShapePoint

iTool User’s Guide
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Interface:
Property Name

Description

API:
Property Identifier

API:
Allowed Values

Symbol thickness

Number: Symbol
thickness from 1 to
9.9 for the selected
symbol. Move dlider
to change the
thickness. Default =
1.

SYM_THICK

A floating-point value
between 1.0 (the
default) and 9.9.

Transparency

Number:
Transparency of the
ShapePoint fill from
0% to 100%. Move
the dlider to change

the value. Default = 0

TRANSPARENCY

Integer from 0 to 100.

iTool User’s Guide

Table D-61: Property Settings for ShapePoint
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Streamlines

Appendix D: Visualization Properties

These properties control Streamline visualizations. For each property, the type of
control and the values that can be assigned are listed, along with the property
identifier and allowed values for use by the iTools Procedural Interface. For a
description of how a particular control is used, refer to Appendix B, “Property

Controls’

Interface:
Property Name

Description

API:
Property Identifier

API:
Allowed Values

Grid units String List: Set grid GRID_UNITS 0 (Not applicable--
units type. Choose default)
from: 1 (Meters)
* Not applicable 2 (Degrees)
* Meters
* Degrees
Default = Not
applicable
Head size Number: Head size. HEAD_SIZE Floating point
Enter value.
Default = 1
Line thickness Number: Line THICK A floating-point value
thickness level. between 1.0 (the
Choose value 1 default) and 10.0.
through 10.
Default = 1
Automatic color String List: Select AUTO_COLOR 0 (None--default)

color setting. Choose
None, M agnitude, or
Direction. Default =

None

1 (Magnitude)
2 (Direction)

Streamlines

Table D-62: Property Settings for Streamlines

iTool User’s Guide
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Interface:
Property Name

Description

API:
Property Identifier

API:
Allowed Values

Color

Color: Color for
arrows. Click to
choose from the
default color palette,
or specify RGB
values. Default =
[0,0,0] (black)

COLOR

3D integer array of
the form:

[R, G, B]

Each color value may
range from O to 255.

Table D-62: Property Settings for Streamlines (Continued)

iTool User’s Guide
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Interface: Description API: API:
Property Name P Property Identifier Allowed Values
Color paette Color: By selecting None None
Edit color

table — Edit access
the color table to
mani pul ate vector
color values

Palette Editor

-

pw 18 17
[HGEA [as 0. 32.-

o
Color Space | Red Green Blue -
Edit Mode | Freehand vl

Ramp Posterize Irveert

Smooth Reverse | Duplicate

ILUad Fredefined. bt

R G B A
I W W [ Display
F F F T Modiy

0K Cancel

Note - To edit the
opacity only in the
editor, uncheck the R,
G, and B boxesin
both the M odify and
Display rows. Edit
the remaining line by
clicking on and
dragging thelinein
the window. Click
OK when finished.

Streamlines iTool User’s Guide
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Interface:
Property Name

Description

API:
Property Identifier

API:
Allowed Values

Transparency

Number: Percent
transparency. Move
dlider to change value.

Default =0

TRANSPARENCY

Integer from O to 100.

Z value

Number: Z value of
plane onto which to
project the vector
visualization. Edit the
number to change the
value.

Note - If the Z value
is zero then the vector
visualizationis
considered to be 2D.
If the Z valueis
nonzero, then the
vector visudizationis
considered to be 3D,
and the dataspace
associated with this
vector will be
automatically
switched to 3D.

Default =0

ZVALUE

Floating point

Direction convention

String List: Choose
direction convention.
Select Polar,

M eteorological, or
Wind azimuths.
Default = Polar
(counterclockwise
from X axis)

DIRECTION_CONV
ENTION

0 (Polar--default)
1 (Meteorological)
2 (Wind azimuths)

Table D-62: Property Settings for Streamlines (Continued)

iTool User’s Guide
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Interface: Description API: API:
Property Name P Property Identifier Allowed Values
X stream particles Number: Number of | X_STREAMPARTIC | Integer
X stream particles. LES
Choose value.
Default = 25
Y stream particles Number: Number of | Y_STREAMPARTIC | Integer
Y stream particles. LES
Choose value.
Default = 25
Streamline steps Number: Number of | STREAMLINE_NST | Integer
streamline steps. EPS
Choose value
(minimum valueis 2).
Default =100
Streamline step size | Number: Numeric STREAMLINE_STE | Foating point

value for streamline
step size. Enter value.

Default=0.2

PSIZE

Table D-62: Property Settings for Streamlines (Continued)

Streamlines

iTool User’s Guide
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=D Annotation Layer Properties

The Annotation layer appearsin the Visualization browser.

| IDL iPlot: Yisualization Browser

=Ml Window
B0 View_1
H-IF Visualization Layer

Annotation Layer

p

| Mame Annotation Layer
Diescription iew Laper
Show True

Background color

[]1255.256.255)

Tranzparent

True

[View Layer

Figure D-31: Visualization Browser with Annotation Properties Displayed

641

The following types of annotations can be added to iTool visuaizations: Text, Line,

Line Profile, Rectangle, Oval, Polygon, and Freehand annotations. The following

iTool User’s Guide

2D Annotation Layer Properties
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table contains properties that control the Annotation layer. Subsequent tables describe
the properties specific to each type of annotation.

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Background color Color: Color to be COLOR 3D integer array of
used for the the form:
Annotation Layer [R, G, B]
background. For
background to Each color value may
display, Transparent range from O to 255.
property must be set
to False. Click to
choose from the
default color palette,
or specify RGB
values.

Default =
[255,255,255]
(white)

Transparent Boolean: Make the TRANSPARENT 0 (Do not make
annotation layer annotation layer
transparent? Choose transparent)

Trueor False. 1 (Make annotation
Default = True layer transparent)

Table D-63: Annotation Layer Properties

2D Annotation Layer Properties

iTool User’s Guide
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Text Annglition Properties

These properties control text annotation visualizations. For each property, the type of
control and the values that can be assigned are listed, along with the property
identifier and allowed values for use by the iTools Procedural Interface. For a

iTool User's Guide Text Annotation Properties
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description of how a particular control is used, refer to Appendix B, “Property

Text Annotation Properties iTool User’'s Guide
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Controls’.
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Text string

String: Text that
appearsin the
annotation. Edit to
change the text, or to
add formatting
commandssuch asthe
following:

* IC: Add new line.

e 1U: Add
superscript
characters.

 1D: Add subscript
characters.

¢ IN: Returnto
normal
characters.

For acomplete list of
embedded text
formatting
commands, refer to
“Embedded
Formatting
Commands”
(Appendix H, IDL
Reference Guide). No
default value.

_STRING

String

Table D-64: Text Annotation Properties

Text Annotation Properties

iTool User’s Guide
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Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Horizontal alignment | String List: _HORIZONTAL_AL | O (Left--default)

Horizontal alignment
of multiple lines
within text box.
Choose from these
values:

o Left: Align text
aong the left
border of the text
box.

e Center: Align
text in the center
of the text box.

* Right: Align text
along the right

border of the text
box.

Default = L eft

IGN

1 (Center)
2 (Right)

Color

Color: Color to be
used for the text.
Click to choose from

COLOR

3D integer array of
the form:

[R, G, B]

the default color Heolor vl
palette, or specify Each color value may
RGB values. range from O to 255.
Default = (0,0, 0]
(black)

Fill background Boolean: Fill the FILL_BACKGROUN | 0 (Do not fill
background of the D background)

text with the
background color?
Choose True or
False.

Default = False

1 (Fill background)

Table D-64: Text Annotation Properties (Continued)

iTool User’s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Fill color Color: Color to be FILL_COLOR 3D integer array of
used for the text the form:
background. The Fill R, G, B]
Eﬁ; %fggtdtg rﬂo li:y Each color value may
Click to choose from range from 0to 255.
the default color
palette, or specify
RGB values. Default
= [255,255,255]
(white)

Transparency Number: TRANSPARENCY Integer from 0O to 100.
Transparency of the

text annotation from
0% to 100%. Move
the dlider to change
the value.

Default =0

Table D-64: Text Annotation Properties (Continued)

Text Annotation Properties

iTool User’s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Text font

String List: Font used
for text annotation.
Select afont from the
list. Choose from
these values:

« Helvetica

e Courier

e Times

e Symbol

e Hershey 3

Simplex

In addition to the
above standard fonts,
you will also have
available al of the
other Hershey fontsas
well asany TrueType

fonts available to
IDL.

Default = Helvetica

FONT_INDEX

The following values
arevalid for al
platforms:

0 (Helvetica--default)
1 (Courier)

2 (Times)

3 (Symbol)

4 (Hershey 3
Simplex)

There may be other
Hershey and
TrueType fonts
available, but the list

values are system-
dependent.

Table D-64: Text Annotation Properties (Continued)

iTool User’s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Text style String List: Styleused | FONT_STYLE 0 (Normal--default)
for text annotation. 1 (Bold)
Select astylefromthe i
list. Choose from 2 (Itdlic)
these values: 3 (Bolditadic)
e Normal
* Bold
* [talic
» Bold italic
Default = Normal
Text font size Number: Fontsizein | FONT_SIZE Integer

points for the text
annotation. Edit the
number to change the
size. Default = 12

Table D-64: Text Annotation Properties (Continued)

Text Annotation Properties

iTool User’s Guide
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These properties control line annotation visualizations. For each property, the type of
control and the values that can be assigned are listed, along with the property
identifier and allowed values for use by the iTools Procedural Interface. For a
description of how a particular control is used, refer to Appendix B, “Property

Controls’.

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Transparency

Number: Percent
transparency of line.
Movesdlider to change
value.

Default =0

TRANSPARENCY

Integer from O to 100.

Z value

Number: Z value of
plane on which to
project the polygon.
Edit the number to
change the value.

Default =0

ZVALUE

Floating point value

Color

Color: Color to be
used for theline.
Click to choose from
the default color
palette, or specify
RGB values. Default
=10,0,0] (black)

COLOR

3D integer array of
the form:

[R, G, B]

Each color value may
range from 0 to 255.

iTool User’s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Linestyle

Line Annotation Properti

Line Style: Style of
the line annotation.
Select aline style
from thelist. Default

(solid
line)

LINESTYLE

Aninteger value
specifying a
predefined line style,
or atwo-element
vector specifying a
stippling pattern.
The predefined line
styles are:

0 (Salid line--the
default)

1 (Dotted)

2 (Dashed)

3 (Dash dot)

4 (Dash dot dot dot)
5 (Long dash)

6 (No line drawn)

To define your own
stippling pattern,
specify atwo-element
vector [repeat,
bitmask], where
repeat indicates the
number of times
consecutive runs of
I'sor O'sinthe
bitmask should be
repeated. (That is, if
three consecutive 0's
appear in the bitmask
and the value of
repeat is 2, theline
will have six
consecutive bits
turned off.) The value
of repeat must bein
the range 1 <= repeat
<= 255.

The BIPRASSPICH Gatede
which pixelsare

Aranm and wwhicrh ara
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Thickness Line Thickness: THICK A floating-point value
Thickness of the line between 1.0 (the
annotation in points. default) and 10.0.
Select athickness
from thelist. Default
=1
Arrow style Arrow Style Selector: | ARROW_STYLE 0 (No arrow--Defaullt)
Select an arrow style 1 (Right arrow)
from thelist. Choose
from these values: 2 (Left arrow)
— 3 (Right and left
P arrow)
4 (Head and tail--right
arrow)
Default = — (no 5 (Head and tail—left
arrow) arrow)
Arrowhead size Number: Size of ARROW_SIZE Floating point

arrowhead in
normalized units.
Arrow style must be
selected for
arrowhead to display.
Move the slider to
change the value.
Default = 0.05

Table D-65: (Continued)Line Annotation Properties

iTool User’s Guide
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Line Profile Antation Properties

These properties control line profile annotation visualizations. For each property, the
type of control and the values that can be assigned are listed, along with the property
identifier and allowed values for use by the iTools Procedural Interface. For a

Line Profile Annotation Properties iTool User’'s Guide
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description of how a particular control is used, refer to Appendix B, “Property

iTool User's Guide Line Profile Annotation Properties
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Vertex Colors Color
Table

User Defined: By
selecting Edit

Color — Table Edit
access the color table
to manipulate plot
color values

gl Palette Editor
]

=

(L0, O]
(F.GBAL(

2o 7 2
Calor Space | Fed Green Blue -
Edit Mode |Freehand =
Ramp I Pasterize: Inwert I
Smoath I Rewerse Dup\icatel

Load Predefined

GiE A
v ¥ ¥  Display
¥V ¥ ¥ Modiy

oK I Cancel

00 00

< <=

None

None

Transparency

Number:
Transparency of the
plot from 0% to
100%. Move the
dlider to change the
value. Default = 0

TRANSPARENCY

Integer from 0O to 100.

Line Profile Annotation Properties

Table D-66: Line Profile Annotation Properties

iTool User’s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Color

Color: Color to be
used for the line.
Click to choose from
the default color
palette, or specify
RGB values. Default
=10,0,0] (black)

COLOR

3D integer array of
the form:
[R, G, B]

Each color value may
range from O to 255.

Table D-66: Line Profile Annotation Properties (Continued)

iTool User’s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Line style

Line Profile Annotation F

Line Style: Style of
the line profile
annotation. Select a
line style from the
list. Default =

(solid
line)

roperties

LINESTYLE

Aninteger value
specifying a
predefined line style,
or atwo-element
vector specifying a
stippling pattern.
The predefined line
styles are:

0 (Salid line--the
default)

1 (Dotted)

2 (Dashed)

3 (Dash dot)

4 (Dash dot dot dot)
5 (Long dash)

6 (No line drawn)

To define your own
stippling pattern,
specify atwo-element
vector [repeat,
bitmask], where
repeat indicates the
number of times
consecutive runs of
I'sor O'sinthe
bitmask should be
repeated. (That is, if
three consecutive 0's
appear in the bitmask
and the value of
repeat is 2, theline
will have six
consecutive bits
turned off.) The value
of repeat must bein
the range 1 <= repeat
<= 255.

The BIPRASSPICH Gatede
which pixelsare

Aranm and wwhicrh ara
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Thickness Line Thickness: THICK A floating-point value
Thickness of the line between 1.0 (the
profile annotation in default) and 10.0.
points. Select a
thickness from the
list. Default = 1

Minimum value Number: Minimum MIN_VALUE Floating point value
value for line profile.

Edit number to
change value. No
default value.

Maximum value Number: Maximum MAX_VALUE Floating point value
valuefor line
profile.Edit number to
change value. No
default value.

Histogram plot Boolean: Show line HISTOGRAM 0 (Do not show line
profile as a histogram profile as a histogram
plot? Choose True or plot--default)

False. 1 (Show line profile
Default = False as a histogram plot)
Number of pointsto | Number: Set number | NSUM Integer
average of pointsto average.
Enter avalue.
Default = 1
Polar plot Boolean: Show line POLAR 0 (Do not show line

profileasapolar plot?

Choose True or
False.
Default = False

profile as a polar plot-
-default)

1 (Show line profile
asapolar plot)

Table D-66: Line Profile Annotation Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Fill plot

Boolean: Fill plot?
Choose True or
False.

Default = False

FILL_BACKGROUN
D

0 (Do not fill plot--
default)

1 (Fill plot)

Fill level

Number: Set level to
fill. Enter value.

Default =71

FILL_LEVEL

Floating point value

Fill color

Color: Color used for
fill. For color to
display, Fill Plot
property must be set
to True. Click to
choose from the
default color palette,
or specify RGB
values.

Default =

[255,255,255]
(white)

FILL_COLOR

3D integer array of
the form:

[R, G, B]

Each color value may
range from O to 255.

Fill transparency

Number:
Transparency of the
plot fill from 0% to
100%. Move the
dlider to change the
value. Default = 0

FILL_TRANSPARE
NCY

Integer from 0 to 100.

Z value

Number: Z value of
plane on which to
project the plot. Edit
the number to change
the value.

Default =0

ZVALUE

Floating point value

Table D-66: Line Profile Annotation Properties (Continued)

Line Profile Annotation Properties
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Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Symbol Symbol: Symboal to SYM_INDEX 0 (No symbol)
appear at regular 1 (Plussign)
intervals on the plot _
line. Choose asymbol 2 (Asterisk)
from thelist. Default 3 (Period)
= No symbol 4 (Diamond)
5 (Triangle)
6 (Square)
7(X)
8 (Right arrowhead)
9 (Left arrowhead)
Symbol size Number: Factor from | SYM_SIZE Floating point from O

0 - 1 determining the
size of the selected
symbol. Move dlider
to change the size.
Default=0.2

to 1.0.

Use default color

Boolean: Activate
Symbol color
property. Choose
Trueor False.
Default = False

USE_DEFAULT_CO
LOR

0 (Do not use default
color--default)

1 (Use default color)

Symbol color

Color: Color for the
selected symbol.
Click to choose from
the default color
palette, or specify
RGB values. Default
=10,0,0] (black)

SYM_COLOR

3D integer array of
the form:

[R, G, B]

Each color value may
range from O to 255.

Table D-66: Line Profile Annotation Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Symbol thickness

Number: Line
thicknessfrom 1 - 9.9
for the selected
symbol. Move dlider
to change the
thickness. Default =
1.

SYM_THICK

Floating point value
from 1.0 to 9.9.

Symbol increment

Number: Interval at
which symbols will
be displayed on the
plot line. Influenced
by Number of points
to average (above).
Edit to change the
value. Default = 1

SYM_INCREMENT

Integer

Table D-66: Line Profile Annotation Properties (Continued)

Line Profile Annotation Properties
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Rectangle Annglation Properties

These properties control rectangle annotation visualizations. For each property, the
type of control and the values that can be assigned are listed, along with the property
identifier and allowed values for use by the iTools Procedural Interface. For a
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description of how a particular control is used, refer to Appendix B, “Property
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Controls’.
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Color

Color: Color to be
used for the polygon
outline. Click to
choose from the
default color palette,
or specify RGB
values. Default =
[0,0,0] (black)

COLOR

3D integer array of
the form:

[R, G, B]

Each color value may
range from O to 255.

Table D-67: Rectangle Annotation Properties

Rectangle Annotation Properties

iTool User’s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Linestyle

iTool User’s Guide

Line Style: Style of
the polygon outline.
Select aline style
from the list. Default

(solid
line)

LINESTYLE

Rectang

Aninteger value
specifying a
predefined line style,
or atwo-element
vector specifying a
stippling pattern.
The predefined line
styles are:

0 (Salid line--the
default)

1 (Dotted)

2 (Dashed)

3 (Dash dot)

4 (Dash dot dot dot)
5 (Long dash)

6 (No line drawn)

To define your own
stippling pattern,
specify atwo-element
vector [repeat,
bitmask], where
repeat indicates the
number of times
consecutive runs of
I'sor O'sinthe
bitmask should be
repeated. (That is, if
three consecutive 0's
appear in the bitmask
and the value of
repeat is 2, theline
will have six
consecutive bits
turned off.) The value
of repeat must bein
the range 1 <= repeat
<= 255.

lerAB BAIRERR fHRafEsS
which pixelsare

Aranm and wwhicrh aroa
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Visualization Properties

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Thickness

Line Thickness:
Thickness of the
polygon outlinein

THICK

A floating-point value
between 1.0 (the
default) and 10.0.

points. Select a
thickness from the
list. Default = 1

Fill background Boolean: Fill FILL_BACKGROUN | 0 (Do not fill polygon
polygon D background)
background? Choose 1 (Fill polygon
Trueor False. background--default)
Default = True

Fill color

Color: Color to be
used for the
background. For
background color to
display, Fill
Background property
must be set to True.
Click to choose from
the default color
palette, or specify
RGB values. Default
= [255,255,255]
(white)

FILL_COLOR

3D integer array of
the form:

[R, G, B]

Each color value may
range from O to 255.

Table D-67: (Continued)Rectangle Annotation Properties

Rectangle Annotation Properties

iTool User’s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Transparency

Number:
Transparency of the
polygon background
fill from 0% to 100%.
Move the dlider to
change the value.
Default =0

TRANSPARENCY

Integer from 0O to 100.

Color

Color: Color to be
used for the polygon
outline. Click to
choose from the
default color palette,
or specify RGB
values. Default =
[0,0,0] (black)

COLOR

3D integer array of
the form:

[R, G, B]

Each color value may
range from 0O to 255.

Table D-67: (Continued)Rectangle Annotation Properties

iTool User’s Guide

Rectangle Annotation Properties
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Oval An nElation Properties

These properties control oval annotation visualizations. For each property, the type of
control and the values that can be assigned are listed, along with the property
identifier and allowed values for use by the iTools Procedural Interface. For a

Oval Annotation Properties iTool User’'s Guide
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description of how a particular control is used, refer to Appendix B, “Property

iTool User's Guide Oval Annotation Properties
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Controls’.
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Color

Color: Color to be
used for the polygon
outline. Click to
choose from the
default color palette,
or specify RGB
values. Default =
[0,0,0] (black)

COLOR

3D integer array of
the form:

[R, G, B]

Each color value may
range from O to 255.

iTool User’s Guide

Table D-68: Oval Annotation Properties

Oval Annotation Properties
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Visualization Properties

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Linestyle

Oval Annotation Propert

Line Style: Style of
the polygon outline.
Select aline style
from thelist. Default

(solid
line)

es

LINESTYLE

Aninteger value
specifying a
predefined line style,
or atwo-element
vector specifying a
stippling pattern.
The predefined line
styles are:

0 (Salid line--the
default)

1 (Dotted)

2 (Dashed)

3 (Dash dot)

4 (Dash dot dot dot)
5 (Long dash)

6 (No line drawn)

To define your own
stippling pattern,
specify atwo-element
vector [repeat,
bitmask], where
repeat indicates the
number of times
consecutive runs of
I'sor O'sinthe
bitmask should be
repeated. (That is, if
three consecutive 0's
appear in the bitmask
and the value of
repeat is 2, theline
will have six
consecutive bits
turned off.) The value
of repeat must bein
the range 1 <= repeat
<= 255.

The BIPRASSPICH Gatede
which pixelsare

Aranm and wwhicrh ara
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Thickness

Line Thickness:
Thickness of the
polygon outlinein

THICK

A floating-point value
between 1.0 (the
default) and 10.0.

points. Select a
thickness from the
list. Default = 1

Fill background Boolean: Fill FILL_BACKGROUN | 0 (Do not fill polygon
polygon D background)
background? Choose 1 (Fill polygon
Trueor False. background--default)
Default = True

Fill color

Color: Color to be
used for the
background. For
background color to
display, Fill
Background property
must be set to True.
Click to choose from
the default color
palette, or specify
RGB values. Default
= [255,255,255]
(white)

FILL_COLOR

3D integer array of
the form:

[R, G, B]

Each color value may
range from O to 255.

Table D-68: (Continued)Oval Annotation Properties

iTool User’s Guide

Oval Annotation Properties
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Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Transparency Number: TRANSPARENCY Integer from 0O to 100.
Transparency of the
polygon background
fill from 0% to 100%.
Move the dlider to
change the value.
Default =0
Color Color: Color to be COLOR 3D integer array of

used for the polygon
outline. Click to
choose from the
default color palette,
or specify RGB
values. Default =
[0,0,0] (black)

the form:
[R, G, B]

Each color value may
range from 0O to 255.

Table D-68: (Continued)Oval Annotation Properties

Oval Annotation Properties

iTool User’s Guide
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Polygon Annglition Properties

These properties control polygon annotation visualizations. For each property, the
type of control and the values that can be assigned are listed, along with the property
identifier and allowed values for use by the iTools Procedural Interface. For a

iTool User's Guide Polygon Annotation Properties
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description of how a particular control is used, refer to Appendix B, “Property

Polygon Annotation Properties iTool User’'s Guide
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Visualization Properties

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Color

Color: Color to be
used for the polygon
outline. Click to
choose from the
default color palette,
or specify RGB
values. Default =
[0,0,0] (black)

COLOR

3D integer array of
the form:
[R, G, B]

Each color value may
range from O to 255.

Table D-69: Polygon Annotation Properties

Polygon Annotation Properties

iTool User’s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Linestyle

iTool User’s Guide

Line Style: Style of
the polygon outline.
Select aline style
from the list. Default

(solid
line)

LINESTYLE

Polyg

Aninteger value
specifying a
predefined line style,
or atwo-element
vector specifying a
stippling pattern.
The predefined line
styles are:

0 (Salid line--the
default)

1 (Dotted)

2 (Dashed)

3 (Dash dot)

4 (Dash dot dot dot)
5 (Long dash)

6 (No line drawn)

To define your own
stippling pattern,
specify atwo-element
vector [repeat,
bitmask], where
repeat indicates the
number of times
consecutive runs of
I'sor O'sinthe
bitmask should be
repeated. (That is, if
three consecutive 0's
appear in the bitmask
and the value of
repeat is 2, theline
will have six
consecutive bits
turned off.) The value
of repeat must bein
the range 1 <= repeat
<= 255.

ITABRAFERR Pigearéss

which pixelsare

Aranm and wwhicrh aroa
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Visualization Properties

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Thickness

Line Thickness:
Thickness of the
polygon outlinein

THICK

A floating-point value
between 1.0 (the
default) and 10.0.

points. Select a
thickness from the
list. Default = 1

Fill background Boolean: Fill FILL_BACKGROUN | 0 (Do not fill polygon
polygon D background)
background? Choose 1 (Fill polygon
Trueor False. background--default)
Default = True

Fill color

Color: Color to be
used for the
background. For
background color to
display, Fill
Background property
must be set to True.
Click to choose from
the default color
palette, or specify
RGB values. Default
= [255,255,255]
(white)

FILL_COLOR

3D integer array of
the form:

[R, G, B]

Each color value may
range from O to 255.

Table D-69: (Continued)Polygon Annotation Properties

Polygon Annotation Properties

iTool User’s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Transparency

Number:
Transparency of the
polygon background

fill from 0% to 100%.

Move the slider to
change the value.
Default=0

TRANSPARENCY

Integer from 0O to 100.

Z value

Number: Z value of
plane on which to
project the polygon.
Edit the number to
change the value.

Default =0

ZVALUE

Floating point value

Table D-69: (Continued)Polygon Annotation Properties

iTool User’s Guide

Polygon Annotation Properties
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Freehand Annglition Properties

These properties control freehand annotation visualizations. For each property, the
type of control and the values that can be assigned are listed, along with the property
identifier and allowed values for use by the iTools Procedural Interface. For a

Freehand Annotation Properties iTool User’'s Guide
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description of how a particular control is used, refer to Appendix B, “Property

iTool User's Guide Freehand Annotation Properties
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Controls’.
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Color

Color: Color to be
used for the polygon
outline. Click to
choose from the
default color palette,
or specify RGB
values. Default =
[0,0,0] (black)

COLOR

3D integer array of
the form:

[R, G, B]

Each color value may
range from O to 255.

iTool User’s Guide

Table D-70: Freehand Annotation Properties

Freehand Annotation Properties
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Visualization Properties

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Linestyle

Freehand Annotation Pr

Line Style: Style of
the polygon outline.
Select aline style
from thelist. Default

(solid
line)

bperties

LINESTYLE

Aninteger value
specifying a
predefined line style,
or atwo-element
vector specifying a
stippling pattern.
The predefined line
styles are:

0 (Salid line--the
default)

1 (Dotted)

2 (Dashed)

3 (Dash dot)

4 (Dash dot dot dot)
5 (Long dash)

6 (No line drawn)

To define your own
stippling pattern,
specify atwo-element
vector [repeat,
bitmask], where
repeat indicates the
number of times
consecutive runs of
I'sor O'sinthe
bitmask should be
repeated. (That is, if
three consecutive 0's
appear in the bitmask
and the value of
repeat is 2, theline
will have six
consecutive bits
turned off.) The value
of repeat must bein
the range 1 <= repeat
<= 255.

The BIPRASSPICH Gatede
which pixelsare

Aranm and wwhicrh ara
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Thickness

Line Thickness:
Thickness of the
polygon outlinein

THICK

A floating-point value
between 1.0 (the
default) and 10.0.

points. Select a
thickness from the
list. Default = 1

Fill background Boolean: Fill FILL_BACKGROUN | 0 (Do not fill polygon
polygon D background)
background? Choose 1 (Fill polygon
Trueor False. background--default)
Default = True

Fill color

Color: Color to be
used for the
background. For
background color to
display, Fill
Background property
must be set to True.
Click to choose from
the default color
palette, or specify
RGB values. Default
= [255,255,255]
(white)

FILL_COLOR

3D integer array of
the form:

[R, G, B]

Each color value may
range from O to 255.

Table D-70: Freehand Annotation Properties (Continued)

iTool User’s Guide
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Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Transparency Number: TRANSPARENCY Integer from 0O to 100.
Transparency of the
polygon background
fill from 0% to 100%.
Move the dlider to
change the value.
Default =0
Color Color: Color to be COLOR 3D integer array of

used for the polygon
outline. Click to
choose from the
default color palette,
or specify RGB
values. Default =
[0,0,0] (black)

the form:
[R, G, B]

Each color value may
range from 0O to 255.

Table D-70: Freehand Annotation Properties (Continued)

Freehand Annotation Properties

iTool User’s Guide
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S2gend Properties

These properties control legend annotations. For each property, the type of control
and the values that can be assigned are listed, along with the property identifier and
allowed values for use by the iTools Procedural Interface. For a description of how a
particular control is used, refer to Appendix B, “Property Controls’.

| IDL iPlot: Yisualization Browser

[ W window e
=0 View_t RlEEl egend
-0 Wisualization Layer Description Legend
Elﬁ Annotation Layer Shows False
e Legend Lozation Tep Right
Layout Colurnn
Sample width 015

Huorizontal spacing |0.02

Wertical spacing  [0.02

Text color .00

Text font Helvetica

Text style Mormal

Text fort size 10

Calar .00

Line style

Thickness 1

Fill background True

Fill color []1255.256.255)
Tranzparency 0

Figure D-32: Visualization Browser with Legend Properties Displayed

Note
This section discusses the properties of the legend container, which can contain
multiple legend items of different types. Theindividual legend types are described
in:

“Legend Contour Items” on page 698
“Legend Contour Level Items” on page 701
“Legend Plot Items’ on page 705

“Legend Surface Items” on page 708

iTool User's Guide Legend Properties
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Visualization Properties

Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Layout String List: Arrange | ORIENTATION (0) Columns
thelegend elementsin (1) Rows
columns or rows.
Select alayout from
thelist. Choose from
these values:
» Columns
* Rows
Default = Columns
Sample width Number: Width in SAMPLE_WIDTH Floating point value

normalized units of
the element sample
that appearsin the
legend box. Range =
0.0t00.5. Movethe
slider to change the
value. Default=0.15

from 0.0 to 0.5.

Horizontal spacing

Number: Spacein
normalized units
between samples and
text in the legend box.
Range=0.0100.25.
Movethe dlider to
change the value.
Default= 0.02

HORIZONTAL_SPA
CING

Floating point value
from 0.0 to 0.25.

Vertical spacing

Number: Spacein
normalized units
between linesin the
legend box. Move the
slider to change the
value. Default =
0.02

VERTICAL_SPACIN
G

Floating point

Legend Properties

Table D-71: Legend Properties

iTool User’s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Text color Color: Color to be TEXT_COLOR 3D integer array of
used for the legend the form:
text. Click to choose R, G, B]
from the default color
palette, or specify Each color value may
RGB values. Default range from O to 255.
=10,0,0] (black)

Z value Number: Z value of ZVALUE Floating point value

plane on which to
project the legend.
Edit the number to
change the value.

Default =0

iTool User’s Guide

Table D-71: Legend Properties (Continued)

Legend Properties
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Text font String List: Font used | FONT_INDEX The following values
for legend text. Select arevalid for all
afont from thelist. platforms:

Choosa from these 0 (Helvetica--default)
values: i
] 1 (Courier)
* Helvetica _
] 2 (Times)
e Courier
] 3 (Symbol)
* Times
4 (Hershey 3
. Symbol Simplex)
* Hershey 3 There may be other
Simplex Hershey and
In addition to the TrueType fonts
above standard fonts, available, but the list
you will also have values are system-
available al of the dependent.
other Hershey fontsas
well asany TrueType
fonts available to
IDL.
Default = Helvetica
Text style String List: Styleused | FONT_STYLE 0 (Normal--default)

for legend text. Select
astyle from thelist.
Choose from these
values:

e Normal

- Bold
 |talic

« Bold italic
Default = Normal

1 (Bold)
2 (Italic)
3 (Bold italic)

Legend Properties

Table D-71: Legend Properties (Continued)

iTool User’s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Text font size

Number: Font sizein
points for the legend
text. Edit the number
to change the size.
Default = 10

FONT_SIZE

Integer

Color

Color: Color to use
for the legend border.
L egend object must
be desel ected for
border attributes to be
visible. Click to
choose from the
default color palette,
or specify RGB
values. Default =
[0,0,0] (black)

COLOR

3D integer array of
the form:
[R, G, B]

Each color value may
range from O to 255.

iTool User’s Guide

Table D-71: Legend Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Linestyle

Legend Properties

Line Style: Style of
the legend border.
Select aline style
from thelist. Default

(solid
line)

LINESTYLE

Aninteger value
specifying a
predefined line style,
or atwo-element
vector specifying a
stippling pattern.
The predefined line
styles are:

0 (Salid line--the
default)

1 (Dotted)

2 (Dashed)

3 (Dash dot)

4 (Dash dot dot dot)
5 (Long dash)

6 (No line drawn)

To define your own
stippling pattern,
specify atwo-element
vector [repeat,
bitmask], where
repeat indicates the
number of times
consecutive runs of
I'sor O'sinthe
bitmask should be
repeated. (That is, if
three consecutive 0's
appear in the bitmask
and the value of
repeat is 2, theline
will have six
consecutive bits
turned off.) The value
of repeat must bein
the range 1 <= repeat
<= 255.

The BIPRASSPICH Gatede
which pixelsare

Aranm and wwhicrh ara
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Thickness

Line Thickness:
Thickness of the
legend border in
points. Select a
thickness from the
list. Default = 1

THICK

A floating-point value
between 1.0 (the
default) and 10.0.

Fill background

Boolean: Fill legend
background? Choose
True or False. Default
=True

FILL_BACKGROUN
D

0 (Do not fill legend
background)
1 (Fill legend
background)

Fill color

Color: Color to be
used for the
background. For
background color to
display, Fill
Background property
must be set to True.
Click to choose from
the default color
palette, or specify
RGB values. Default
= [255,255,255]
(white)

FILL_COLOR

3D integer array of
the form:

[R, G, B]

Each color value may
range from 0 to 255.

Transparency

Number:
Transparency of the
background fill from
0% to 100% Movethe
dlider to change the
value. Default = 0%

TRANSPARENCY

Integer value from 0
to 100.

iTool User’s Guide

Table D-71: Legend Properties (Continued)
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=) Legend Contour ltems
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The following are properties of the top-level Contour legend item. For a description
of how a particular control is used, refer to Appendix B, “Property Controls’.

Interface: Control Type: API: API:
Property Name Values Property Identifier | Allowed Values

Show Levels Boolean: Show SHOW_LEVELS 0 (Do not show
contour levelsinthe contour levels)
legend. Choose True 1 (Show contour
or False. Default = levels)
True

Text String: Text that ITEM_TEXT String
labels the contour
object in the legend.

Text color Color: Color to be TEXT_COLOR 3D integer array of
used for the legend the form:
text. Click to choose R, G, B]
from the default color
palette, or specify Each color value may
RGB values. Default range from O to 255.
=10,0,0] (black)

Level labels String List: Label LEVEL LABELS O (Individually
type for contour defined)
legend items. Select a 1 (Level value)
label type from the
list. Choose from 2 (Level label)

these values:

* Individually
defined

* Level vaue
e Level label

Legend Contour Iltems

Table D-72: Contour Legend Properties

iTool User’s Guide
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Text font

String List: Font used
for legend text. Select
afont from thelist.
Choose from these
values:

« Helvetica

e Courier

e Times

e Symbol

e Hershey 3

Simplex

In addition to the
above standard fonts,
you will also have
available al of the
other Hershey fontsas
well asany TrueType

fonts available to
IDL.

Default = Helvetica

FONT_INDEX

The following values
arevalid for al
platforms:

0 (Helvetica--default)
1 (Courier)

2 (Times)

3 (Symbol)

4 (Hershey 3
Simplex)

There may be other
Hershey and
TrueType fonts
available, but the list

values are system-
dependent.

Table D-72: Contour Legend Properties (Continued)

iTool User’s Guide

Legend Contour Iltems
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Text style String List: Styleused | FONT_STYLE 0 (Normal--default)
for legend text. Select 1 (Bold)
astyle from thelist. i
Choose from these 2 (Itdlic)
values: 3 (Bold italic)
e Normal
* Bold
* [talic
» Bold italic
Default = Normal
Text font size Number: Font sizein | FONT_SIZE Integer

points for the legend
text. Edit the number
to change the size.
Default = 12

Table D-72: Contour Legend Properties (Continued)

Legend Contour Iltems

iTool User’s Guide
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=) Legend Contour Level Items

701

The following are properties of individual Contour level legend items. For a
description of how a particular control is used, refer to Appendix B, “Property

Controls’

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Text color Color: Color to be TEXT_COLOR 3D integer array of
used for the legend the form:
text. Click to choose [R, G, B]
from the default color ’ o ’ or vl
palette, or specify Eac (;0 or vaiue may
RGB values. Default range from O to 255.
=1[0,0,0] (black)
Use text from String List: Choosea | MY_LABEL_VALU | O (Level value-
sourcefor thelegend | E default)
text. Choose from 1 (Level label)
these values: )
2 (User defined)
e Level value
* Level label
» User defined
Default = Level value
Text label String: The legend MY _LABEL _TEXT | String
item text label.
Text format code String: Text that TEXTFORMAT String

defines the text
format. Edit string to
change format. You
can edit thisvalue
only if Text Format
isset to Use Text
Format Code.
Default = none

iTool User’s Guide

Table D-73: Contour Level Legend Properties
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Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Text format String List: Choosea | TEXT_DEFINEDFO | O (None)
format code or time RMAT 1 (Use text format
interval to use for code)

each legend item.

Choose from these 2 (Filled fixed width

values: integer)
« None 3 (Freeform integer or
float)
» Use Text Format _
Code 4 (Float with 2 or 4
, i decimal places)
* Filled Fixed 7
Width Integer 5 (Exponential with 2
or 4 decimal places)
* Freeform Integer
or Float 6 (Date--12 formats)

« Float with 2 or 4 7 (Time--11 formats)

decimal places

« Exponential with
2 or 4 decimal
places

e Date(13
formats)

« Time(11
formats)
Default = None

Table D-73: Contour Level Legend Properties (Continued)

Legend Contour Level Items iTool User’'s Guide



Appendix D: Visualization Properties

703

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Text font

String List: Font used
for legend text. Select
afont from thelist.
Choose from these
values:

« Helvetica

e Courier

e Times

e Symbol

e Hershey 3

Simplex

In addition to the
above standard fonts,
you will also have
available al of the
other Hershey fontsas
well asany TrueType

fonts available to
IDL.

Default = Helvetica

FONT_INDEX

The following values
arevalid for al
platforms:

0 (Helvetica--default)
1 (Courier)

2 (Times)

3 (Symbol)

4 (Hershey 3
Simplex)

There may be other
Hershey and
TrueType fonts
available, but the list

values are system-
dependent.

Table D-73: Contour Level Legend Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Text style String List: Styleused | FONT_STYLE 0 (Normal--default)
for legend text. Select 1 (Bold)
astyle from thelist. i
Choose from these 2 (Itdlic)
values: 3 (Bolditalic)
e Normal
* Bold
* [talic
» Bold italic
Default = Normal
Text font size Number: Font sizein | FONT_SIZE Integer

points for the legend
text. Edit the number
to change the size.
Default = 12

Table D-73: Contour Level Legend Properties (Continued)

Legend Contour Level Items
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The following are properties of Plot legend items. For a description of how a
particular control is used, refer to Appendix B, “Property Controls’.

Interface: Control Type: API: API:
Property Name Values Property Identifier Allowed Values
Text String: Text that ITEM_TEXT String
labels the plot object
in the legend.
Text color Color: Color to be TEXT_COLOR 3D integer array of

used for the legend
text. Click to choose
from the default color
palette, or specify
RGB values. Default
=10,0,0] (black)

the form:
[R, G, B]

Each color value may
range from 0O to 255.

iTool User’s Guide

Table D-74: Plot Legend Properties
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Text font

String List: Font used
for legend text. Select
afont from thelist.
Choose from these
values:

« Helvetica

e Courier

e Times

e Symbol

e Hershey 3

Simplex

In addition to the
above standard fonts,
you will also have
available al of the
other Hershey fontsas
well asany TrueType

fonts available to
IDL.

Default = Helvetica

FONT_INDEX

The following values
arevalid for al
platforms:

0 (Helvetica--default)
1 (Courier)

2 (Times)

3 (Symbol)

4 (Hershey 3
Simplex)

There may be other
Hershey and
TrueType fonts
available, but the list

values are system-
dependent.

Legend Plot Items

Table D-74: Plot Legend Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Text style String List: Styleused | FONT_STYLE 0 (Normal--default)
for legend text. Select 1 (Bold)
astyle from thelist. )
Choose from these 2 (Itdic)
values: 3 (Bold italic)

* Normal
* Bold
* [talic
» Bold italic
Default = Normal
Text font size Number: Fontsizein | FONT_SIZE Integer

points for the legend
text. Edit the number
to change the size.
Default = 12

iTool User’s Guide

Table D-74: Plot Legend Properties (Continued)
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The following are properties of individual Surface legend items. For a description of
how a particular control is used, refer to Appendix B, “Property Controls”.

Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Text String: Text that ITEM_TEXT String
labels the surface
object in the legend.
Text color Color: Color to be TEXT_COLOR 3D integer array of

used for the legend
text. Click to choose
from the default color
palette, or specify
RGB values. Default
=10,0,0] (black)

the form:
[R, G, B]

Each color value may
range from 0O to 255.

Legend Surface Items

Table D-75: Surface Legend Properties
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Text font

String List: Font used
for legend text. Select
afont from thelist.
Choose from these
values:

« Helvetica

e Courier

e Times

e Symbol

e Hershey 3

Simplex

In addition to the
above standard fonts,
you will also have
available al of the
other Hershey fontsas
well asany TrueType

fonts available to
IDL.

Default = Helvetica

FONT_INDEX

The following values
arevalid for al
platforms:

0 (Helvetica--default)
1 (Courier)

2 (Times)

3 (Symbol)

4 (Hershey 3
Simplex)

There may be other
Hershey and
TrueType fonts
available, but the list

values are system-
dependent.

Table D-75: Surface Legend Properties (Continued)
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Interface:
Property Name

Control Type:
Values

API:
Property Identifier

API:
Allowed Values

Text style String List: Styleused | FONT_STYLE 0 (Normal--default)
for legend text. Select 1 (Bold)
astyle from thelist. i
Choose from these 2 (Itdlic)
values: 3 (Bolditalic)
e Normal
* Bold
* [talic
» Bold italic
Default = Normal
Text font size Number: Font sizein | FONT_SIZE Integer

points for the legend
text. Edit the number
to change the size.
Default = 12

Table D-75: Surface Legend Properties (Continued)

Legend Surface Items
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Numerics
2D

annotation layer, 641

3D
plots
properties, 496

A

adding
plot axis object, 838
annotating
iTools
contours, 309
freehand type, 87
images, 260
line type, 84

iTool User’s Guide

oval type, 86
plots, 333
polygon type, 86

rectangle type, 85

text, 83

toolbar for, 420

types of, 83

vectors, 397

volumes, 354
annotation layer, 641

autosubsampling vectors, 395

axes
adding to
contours, 305
images, 250
iTools, 88
surfaces, 274
volumes, 347

711



712

format of tick annotations
iTools, 584
properties, 576

B

byte scaling
properties, 443

C

canvas zooming, 74
colorbars
adding to
contours, 303
images, 249
plots, 325
surfaces, 271
volumes, 346
properties, 560
colors
changing in contours, 300
inilmage, 247
containers
definition, 186
contour direction
properties, 453
contour magnitude
properties, 453
contours
adding an axis, 305
adding statistics, 311
annotations (iTools), 309
colorbar, 303, 304
colorsin, 300
displaying
in iContour, 289
iniMap, 377
filling, 301
filtering, 306

Index

flipping, 308

histogram, 311

labeling, 298

legend level properties, 701

legend properties, 698

on surface data, 276

properties, 296, 450

properties described, 512
convolution

filtering, 128

properties, 432
copyrights, 2
cropping images

iTools, 447
current

(active) iTool, 218
curvefitting

for plots, 328
curvefitting filtering, 437

D

data
importing iniTool, 29
manager, 26
data associations
removing, 60
replacing, 60
data manager, 26
dataspace
adding, 67
properties, 472
range resetting, 135
displaying
contours
in iContour, 289
iniMap, 377
images
inilmage, 241
iniMap, 369
irregular-grid data, 290
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maps, 361

multi-channel volumes, 339

plots
2D plots, 315
3D plots, 317
regular-grid data, 289
statistics, 133
surfaces, 267
vectors, 389
fields, 389
streamlines, 393
wind barbs, 390
volumes, 339
drag quality, 464

E

error bar plots, 326
export restrictions, 2

F

file menu, 405
files
operations, 117
toolbar, 417
writing
file writers, 109
filling
contours
iTools, 301
filtering
contours, 306
convolution, 128
datainiTools, 126
imagesin ilmage, 252
median, 127
plots, 331
smooth filter, 126
surfaces, 279
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unsharp mask, 129
flipping

contours, 308

images, 258
focus

setting to IDL Command Line view, 415
freehand annotations

adding, 87

properties, 684

G

general settings, iTool preferences browser,
101
gridding wizard, 291

H

help menu, 416

histogram
adding to a volume, 356
for contours, 311
plot, 132, 335
properties, 431, 568
surface, 286

ilmage
plot profile operation, 261
ilmage images
adding
axis, 250
colorbar, 249
surface, 257
annotating, 260
brightness, 247
contouring, 255
cropping, 261
displaying, 241

Index
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displaying multiple, 243
filtering, 252
flipping, 258
inverting, 258
line profiling, 260
manipulating, 258
modifying properties, 248
morphing, 254
of surface data, 275
panning, 261
pixel scaling, 259
region growing, 259
registeringiniMap, 370
resampling, 251
ROIs, 246
rotating, 258
scaling, 258
window level control, 246
zooming, 259
ilmage panel, 245
ilmage tool
color in, 247
image properties, 483
image display
inilmage, 241
iniMap, 369
multiple images, 243
image panel, 245
image plane
about, 349
for volumes, 349
properties, 454, 456, 556
image stack, 356
images
displaying. See image display
inilmage. See ilmage images
iMap panel, 366
importing
datainiTool, 29
insert menu, 410
inserting

Index

map grid, 379
shapefiles, 380
interval volume
extracting, 352
properties, 548
inverting images, 258, 443
iPlot
properties, 488
irregularly-gridded data, 290
isosurfaces
extracting in volumes, 350
properties, 540
iSurface
plot profile operation, 285
i Surface tool
properties, 502
using, 265
iTools
annotation tool bar, 420
common operations, 116
current (active) tool, 218
edit menu, 407
edit toolbar, 418
file menu, 405
file toolbar, 417
help menu, 416
insert menu, 410
inserting a visualization, 57
manipul ator toolbar, 419
operations menu, 411
resetting session, 218
view properties, 466
window menu, 414
window properties, 462
iTools development
current (active), 218
registering, 218
routines
current (active) tool, 218
registering tools, 218
resetting tools, 218
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iVector tool
about, 388
displaying vectors, 389
properties, 523
using, 387
iVolume panel, 343
iVolume tool
image stack, 356

L

labeling
contours, 298
layout window, 77
legalities, 2
legends
adding, 81
to contours, 304
to plots, 323
to surfaces, 273
properties, 691
lights
adding to a surface, 272
properties, 600
line annotations
adding, 84
properties, 651
lines
profiles
annotating, 654
extracting for a surface, 285
in images, 260

M

Macro Controls dialog, 156
Macro Editor
Add and Remove buttons, 168
items
annotation, 177

iTool User’s Guide

history, 173
macro, 171
Macro Tools, 178
Tool Menus, 185
visualization, 176
macro property sheet, 163
macro tree, 163
menu bar, 161
source property sheet, 168
source tree, 166
using, 160

macros

iTool
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capturing intermediate manipulations, 148

definition, 145

exporting, 193

importing, 193

properties, 429

recording, 147

running, 153
IDL command line, 155
Macro Editor, 155
Operations menu, 154

Selection Change operation, 187, 188

Tool Change operation, 190, 191

types, 186

mani pulating images

iniTools, 258

mani pulating volume data

iniTools, 354

manipulator toolbar, 419
map grid

inserting, 379
properties, 613

map panel (IMAP), 366
map projections

applying, 362

common properties (iTools), 363
definition, 362

properties, 444

vector data, 401

Index
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map register image operation properties panning images
(iTools), 445 IIMAGE, 261
mapping parameter editor, 59
images onto geometry parameters
iTools, 280 editor, 59
See also texture maps plot profile operation, 261, 285
iTool display, 361 plots
maps, displayingin IMAP, 361 3-DiPot, 317
median histogram, 132
filtering, 127 legend, 705
morphing plotting
data, 131 IPLOT
images, 254 adding a histogram to, 335
properties, 446 annotating, 333
multi-channel volumes, 339 colorbar, 325

curvefitting, 328

displaying 2-D, 315
@) displaying 3-D, 317
displaying polar, 318

objects
rendering translucent, 136 e_rror_bars, 326
scaling, 69 filtering, 331
selecting, 65 'ege'?d’. 323 .
selecting dll, 65 moqllfyl ng properties for, 322
varsaing wl R
operations translating, 333
browser, 97, 428 IVECTOR
common, 116 .
file. 117 annotating, 397
mer’1u 411 overplotting
property sheets, 92 olalrlegg, 320
oval annotations, 86 P IPLpOT 318
properties, 670 ' .
overplotting polygon annotations
creating, 86
IPLOT, 320 :
properties
polygon annotation
P properties, 677
polygonal ROIs, 606
panel preferences
IIMAGE, 245 browser iniTools, 99
IMAP, 366 preferences browser, 99
IVOLUME, 343 printing
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iTools, 138

properties
2D annotation layer, 641
3D plot, 496
axis, 576
byte scale, 443
colorbar, 560
contour, 450, 512
contour direction, 453
contour legend, 698
contour legend level, 701
contour magnitude, 453
contours, 296
convolution, 432
cropping, 447
curve fitting, 437
dataspace, 472
freehand annotation, 684
histogram, 431, 568
image, 483
image plane, 454, 456, 556
interval volume, 548
inverting image, 443
isosurface, 540
i Tool macros, 429
legend, 691
lights, 600
line annotation, 651
line profile annotation, 654
map grid, 613
map projection, 444
map register image (iTools), 445
modifying volume, 345
morphing, 446
operations browser, 428
ova annotation, 670
plot, 488
plot legend, 705
polygonal ROI, 606
rectangle annotation, 663
region grow, 448
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resample, 440
Robertsfilter, 435
rotate, 439
rotate data, 441
scale data, 442
shape point, 634
shape polygon, 623
shape polyline, 630
sheets
defined, 91
operations, 92
visualization, 92
smooth filter, 434, 435
Sobel filter, 436
statistics, 430
streamline, 636
streamlines, 453
surface, 502
surface legend, 708
text annotation, 643
transform, 440
unsharp mask filter, 436
vector, 523
view, 466
visualization layer, 468
visualization type, 482
volume, 531
window, 462
property sheets
about, 91
iTool operations, 92
iTool visualizations, 92

R

reading
files, 103

rectangle annotations
creating, 85
properties, 663

redo iTool operation, 66

Index
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region growing

iTool operation properties, 448

registering
images
in degrees, 375
in meters, 372
wizard, 370
iTools, 218
regular-grid data displays, 289
rendering
translucent objects, 136
volumes, 340
resampling
data, 123
images, 251
properties, 440
surfaces, 278
volumes, 348
resetting
dataspace, 135
iTools, 218
Robertsfilter, 435
ROI
i Tool annotations, 83
operations, 137
rotating
data, 119, 124
images
iTool operation, 258
left, 121
properties, 439, 441
right, 121
surfaces, 281
volumes, 354
with amouse, 119
routines
iTools (interactive)
current (active) tool, 218
registering tools, 218
resetting tools, 218

Index

S

scaling
3-D objects, 70
constrained, 70
data, 125
images, 258
objects, 69
plots, 335
properties, 442
surfaces, 283
unconstrained, 71
unconstrained 2-D objects, 72
unconstrained 3-D objects, 73
volumes, 354
selecting
objectsiniTools, 65
Shapefile
adding in iMap, 378
creating avisualization, 378
definition, 378
inserting, 380
Canadian provinces, 386
continents, 380
countries (high resolution), 381
countries (low resolution), 381
lakes, 384
rivers, 383
United States, 385
ShapePoint, 634
ShapePolygon, 623
ShapePolyline, 630
smooth filtering, 126, 434, 435
smoothing
volumes, 356
Sobel
filter, 436
statistics
adding to plots, 335
adding to volumes, 356
displaying, 133
properties, 430
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surface, 286
Streamlines, 636
streamlines, 393

properties, 453
styles

applying, 197

copying, 203

creating, 198

current style, 203

default style, 213

definition, 196

editing, 210

exporting, 214

importing, 214

types, 197
subsampling vectors, 394
surfaces

adding axes, 274

adding texture map, 280

adding to an image, 257

colorbar, 271

creating contours on, 276

creating images of, 275

displaying, 267

extracting aline profile, 285

filtering, 279

histogram for, 286

legends, 273, 708

lights, 272

rotating, 281

scaling, 283

statistics, 286

T

text annotations
adding, 83
properties, 643

texture mapping. See texture maps

texture maps
iTools, 280
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three-dimensional
plots, 496
trademarks, 2
transforming
data, 123
properties, 440
resampling, 123
rotate data, 124
scale data, 125
trangating
objects, 68
plots, 333
vectors, 397
translucent object rendering, 136

U

undo iTool operation, 66
unsharp mask filtering, 129, 436

Vv

vectors
IVECTOR
autosubsampling, 395
coloring, 396
displaying, 389
fields, 389
map projection, 401
properties for, 394
streamlines, 393
subsampling, 394
tranglating, 397
wind barbs, 390
properties, 523
view zooming, 74
visualizations
browser, 94
creating, 55
definition of, 54

Index
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exporting, 61 rendering, 340

inserting, 57 resampling, 348

layers, 468 rotating, 354

modifying, 59 scaling, 354

object selection, 94 showing an image plane for, 349
property sheets, 92 smoothing, 356

type properties, 482
volume panel (IVOLUME), 343

volumes W
adding - wind barbs, 390
gg:i’rbar 346 w@ ndow layout, 77
hi stograr'n 356 w!ndowlevel control, 246
o) window menu, 414
statlst_lcs, 356 writing
annotating, 354 dat files, 109
displaying, 339 text files, 109
displaying multi-channel, 339 '
extents, 342
extracting 7
interval volume, 352
isosurface, 350 zooming, 74

properties, 345, 531
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